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PREFACE 

THE  aim  of  this  book  is  to  present  in  as  brief  a  form  as 
is  compatible  with  completeness  an  account  of  the 
various  forms  of  paralysis  and  allied  disorders,  as  they 
are  met  with  in  early  life.  It  is  hoped  that  it  may 
be  useful  to  the  advanced  student,  as  well  as  to  the 
practitioner.  The  absence  of  references  in  the  text  and  of 
any  bibliography  may  disappoint  some  readers.  It  was 
considered  desirable,  however,  not  to  interrupt  the  text  with 
references  to  footnotes,  and  a  bibliography  even  of  those 
books  which  have  been  consulted  would  have  added  con- 
siderably to  the  bulk  of  the  volume.  The  inclusion  of  a 
complete  bibliography,  on  the  other  hand,  would  have 
seemed  to  arrogate  to  the  work  a  more  ambitious  character 
than  it  aspires  to.  It  is,  in  effect,  an  expression  of  personal 
opinions,  the  result  of  the  writer's  observations,  modified 
and  extended  by  his  knowledge  of  the  views  of  others,  on 
subjects  which  have  interested  him  for  a  good  many  years, 
and  in  regard  to  which  he  has  had  the  good  fortune  to  have 
special  opportunities  of  acquiring  experience. 

I  am  very  much  indebted  to  writers  too  numerous  to 
mention  individually,  but  I  should  like  to  express  my 
acknowledgments  to  several  of  my  colleagues  and  friends. 
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To  Dr.  Hughlings  Jackson's  constant  kindness  and  en- 
couragement I  owe  more  than  I  can  say.  I  should  have 
liked  to  dedicate  my  book  to  him,  had  I  thought  it  worthy 
of  such  an  honour.  To  Sir  William  Growers'  kindness  and 
friendly  advice  I  am  indebted  almost  as  much  as  to  his 
teaching,  and  I  have  to  thank  him  for  the  suggestion  that 
I  should  write  this  book.  I  wish  I  could  have  brought 
it  up  to  that  high  standard  which  I  know  he  exacts  from 
himself.  Dr.  James  Collier  has  furnished  me  with  most 
able  and  willing  help  and  with  numerous  photographs, 
from  which  the  illustrations  have  been  made.  Dr.  F.  E. 
Batten  has  also  been  kind  enough  to  lend  me  some  of  his 
excellent  illustrations  of  the  morbid  anatomy  of  infantile 
paralysis.  To  Dr.  6.  A.  Sutherland,  Dr.  Farquhar  Buzzard, 
Mr.  Jackson  Clarke,  Dr.  Allen  Starr,  Dr.  Barker,  Dr.  R.  T. 
Williamson,  Dr.  J.  H.  Crocker,  and  Dr.  H.  J.  F.  Simson,  I 
am  further  indebted  for  illustrations  and  for  assistance,  and 
I  also  wish  to  thank  Dr.  Grainger  Stewart  for  kindly  reading 
many  of  the  later  sheets,  and  for  most  valuable  help  in  the 

preparation  of  the  index. 

JAMES  TAYLOR. 

Welheck  Street,  London,  W. 
March,  1905. 
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INTRODUCTION 


It  may  perhaps  seem  necessary  to  offer,  if  not  an 
'  apology,  at  least  some  justification,  for  a  work  which  deals 
with  nervous  conditions  as  they  occur  in  young  subjects. 
Do  such  affections,  it  mav  be  asked,  differ  so  materiallv 
from  similar  or  identical  diseases  affecting  adults  that  it  is 
necessary  or  desirable  to  treat  of  them  separately  ?  Un- 
doubtedly there  are  some  points  of  distinction  which  justify 
such  separate  treatment.  Thus,  it  must  be  remembered  in 
reference  to  paralysis,  6.^.,  that  such  a  condition  occurring 
in  a  child  affects  structures  undeveloped  and  still  growing. 
Paralysis  or  disability,  no  matter  what  causes  it,  if  it 
interferes  with  the  nervous  mechanism  subserving  mobility 
in  a  child,  necessarily  leads  to  interference  with  the  growth 
of  the  structures  and  so  produces  deformities.  Similar 
paralysis  occurring  in  an  adult  does  not  lead  to  deformity 
such  as  is  produced  in  the  young.  Thus,  a  child  is  stricken 
with  hemiplegia — the  result  of  a  cerebral  condition.  Al- 
though the  brain  structures  are  not  nearly  so  intimately 
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connected  with  trophic  functions  as  are  the  spinal  cord 
cells,  yet  the  paralysis  and  the  consequent  immobility  of 
the  limbs  lead  to  an  interference  with  their  development, 
so  that  after  some  years  the  difference  in  the  size  of  the 
limbs  of  opposite  sides  of  the  body  is  very  striking.     Even 
more  marked  is  the  interference  with  development  follow- 
ing acute  anterior  horn  inflammation — so-called  infantile 
paralysis.     In  spite  of  its  name  this  disease  is  met  with 
also  in  the  adult.     In  him  it  causes  loss  of  power^  with 
marked  muscular  wasting.     But  there  is  no  shortening  of 
the  limb,  and  except,  perhaps,  for  some  contraction   the 
result  of  unantagonised  muscular  action,  no  inconvenience 
beyond  the  loss  of  power.     In  the  child,  however,  a  lesion 
of  similar  position  and  extent  leads  to  marked  interference 
with  the  growth  of  the  limb  or  limbs,  not  only  in  their 
circumference,  but  also  in  their  length,  so  that  if  the  lower 
limb  be  affected,  growth  may  cease  to  take  place  and  a 
condition  of  marked  inequality  in  the  length  of  the  limbs 
naturally  results.     In   other  words,  a  diseased   condition 
which  in  an  adult  may  only  lead  to  wasting,  in  a  child 
may  produce  in  addition  very  striking  deformity. 

Another  point  which  will  at  once  occur  to  the  reflective 
is  that  whilst  in  the  majority  of  cases  of  cerebral  paraWsis 
in  the  adult  we  are  dealing  with  a  diseased  condition  of  the 
nervous  system  which  is  not  primarily  nervous,  but  is  the 
result  of  atheroma  and  other  diseases  of  vessels,  in  chil- 
dren such  atheroma  does  not  occur  except  in  very  rare 
instances ;  so  that  other  causes  have  to  be  invoked — ^trau- 
matism, acute  inflammation,  probably  of  toxic  origin to 

account  for  a  condition  of  cerebral  paralysis  in  the  child 
which  in  the  adult  is  usually  the  result  of  degenerative 
vascular  disease.  Indeed,  it  may  be  stated  as  a  general 
rule  that  the  cerebral  palsies  of  children  as  a  class  are 
quite  different  in  their  etiology  from  similar  conditions 
arising  in  adults.  And  in  these  diseases  as  they  occur  in 
early  life,  probably  because  the  structures  affected  are 
attacked  at  a  growing  stage,  there  are  frequently  super- 
added to  the  paralysis  spontaneous  movements  of  various 
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kinds — choreiform,  ataxic,  athetoid — which  are  distinctly 
unusual  in  adults— -except  in  those  in  whom  the  paralysis 
dates  from  early  life. 

It  must  also  be  remembered  that  there  is  a  large  class 
of  diseases  met  with  in  children,  the  so-called  "  birth- 
palsies/'  Under  this  name  are  included  many  varieties 
of  paralysis  having  the  one  characteristic  in  common 'that 
they  date  from  birth.  Some  no  doubt  arise  during  intra- 
uterine life  from  some  condition  of  unknown  nature 
interfering  with  the  development  of  cerebral  structures. 
Some  probably  result  from  maternal  conditions,  e.g. 
detachments  of  the  placenta.  Some  are  probably  to  be 
traced  somewhat  indefinitely  to  maternal  ill  health  or 
injury.  A  certain  number  also  probably  arise  ns  a  result 
of  injury  during  a  long  and  diflBcult,  or  at  least  an  abnormal, 
labour;  and  the  physical  condition  in  these  cases  maybe 
associated  with  varying  degrees  of  mental  defect. 

In  another  large  class  of  cases  there  seems  to  be 
inherited  in  certain  structures  a  tendency  to  early  decay 
and  death — what  Sir  William  Gowers  has  called  ahio- 
trophy.  A  child  is  born  healthy  and  develops  naturally 
and  normally  for  months  in  certain  cases,  for  years  in 
others,  and  then  a  gradual  process  of  decay  sets  in — 
sometimes  in  one  set  of  structures,  sometimes  in  another. 
Thus,  in  the  so-called  amaurotic  family  idiocy,  which 
Waren  Tay  was  the  first  to  describe,  a  child,  apparently 
healthy,  develops  naturally  for  a  few  months.  It  then 
begins  to  suffer  from  weakness  in  all  its  limbs  and  it 
soon  becomes  blind.  It  gradually  becomes  more  and 
more  feeble  and  dies,  as  a  rule,  before  it  is  two  years 
of  age.  The  condition  found  in  the  brain  is  one  of 
almost  complete  disappearance  of  all  the  cerebral  cells, 
but  the  cause  of  this  remains  so  far  unexplained.  In 
other  cases  after  a  lapse  of  years  there  develops  gradually 
a  spastic  condition  of  limbs,  apparently  the  result  of  a 
premature  decay  of  the  pyramidal  system.  Similarly  in 
cases  of  juvenile  general  paralysis,  we  have,  as  a  result 
apparently  of   inherited  syphilis,  degeneration  occurring 


4  NERVOUS    DISEASES    OF   EARLY    LIFE 

in  the  brain  and  spinal  cord.  And  it  is  not  unlikely  that 
in  the  condition  of  varying  characteristics  which  we 
know  under  the  name  of  muscular  dystrophy,  we  have 
a  similar  inheritance  of  a  tendency  to  premature  decay 
and  death  in  muscular  tissues,  for  no  changes  in  the 
.nervous  system  underlying  the  paralytic  conditions  due 
to  muscular  atrophy  and  to  perversion  of  muscular 
nutrition  in  this  disease,  have  as  yet  been  discovered. 

Reference  might  also  be  made  to  various  other  con- 
ditions, if  further  justification  were  needed  for  such  a 
work  as  this.  But  it  will  probably  be  sufficient,  if  any- 
one be  still  sceptical,  if  he  will  look  through  the  table 
of  contents  and  remark  on  the  number  of  conditions  of 
paralysis  and  of  nervous  disease  generally,  which,  if 
not  peculiar  to  children,  have  at  least  peculiar  character- 
istics as  they  occur  in  young  people.  It  has,  indeed, 
seemed  to  the  writer  that  there  is  ample  justification  for 
writing  a  book  having  the  aim  which  this  volume  has. 
He  would,  however,  find  it  much  more  difficult  to  offer 
excuses  for  the  numerous  imperfections  of  which  he  is 
conscious,  both  in  the  matter  and  manner  of  execution  of 
his  self-imposed  task. 


MENINGITIS 

Inflammatory  conditions  aifecting  the  membranes  which 
cover  the  brain  and  the  spinal  cord  may  have  their  seat 
primarily  in  the  dura  mater  (pachymeningitis)  or  in  the 
pia  arachnoid  (leptomeningitis).  Although  these  con- 
ditions are  necessarily  frequently  associated,  it  is  well  to 
make  a  distinction  between  them  on  account  of  the  fact 
that  the  one  suifers  primarily  in  many  conditions,  the 
affection  of  the  other  being  secondary. 

Pachymeningitis 

The  cranial  dura  mater  consists  of  two  layers  ;  the  outer 
— which,  besides  being  part  of  the  brain  covering,  also 
forms  the  periosteum  for  the  cranial  bones  and  follows 
exactly  the  internal  cranial  surface,  and  becomes  con- 
tinuous at  the  edges  of  all  the  foramina  of  the  skull  with 
the  external  periosteum  ;  the  inner  Myer  forms  the  pro- 
jecting processes,  the  falx  cerebri,  the  falx  cerebelli,  and 
the  tentorium.  At  each  of  the  cranial  foramina,  two  tube- 
like processes  are  formed,  one  within  the  other.  The 
outer  of  these  is  attached  to  the  periosteal  layer  of  the 
dura  mater.  At  the  edge  of  the  foramen  the  inner  is 
prolonged  upon  the  nerve  or  vessel  entering  it.  Upon  the 
olfactory  nerves  these  dural  tubes  are  prolonged,  even  to 
the  terminal  ramifications,  upon  the  mucous  membrane 
covering  the  ethmoid  bone ;  and  upon  the  optic  nerves  the 
dural  sheath  is  continued  as  far  as  the  eyeball,  where  it 
joins  the  sclerotic.  The  spinal  dura  mater  is  not  contin- 
uous with  the  cranial  membrane,  the  two  structures  being 
attached  separately  to  the  edge  of  the  foramen  magnum, 
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and  it  is  quite  free  from  attachments  to  the  vertebral 
canal,  except  at  the  points  of  exit  of  the  spinal  nerves. 
Where  these  emerge,  the  tube-like  sheath  is  prolonged 
from  it  upon  each  spinal  root,  in  part  attached  to  the 
periosteum  of  the  inter-vertebral  foramen,  in  part  pro- 
longed upon  the  spinal  nerve  outside  the  vertebral 
canal. 

Pachymeningitis  is,  for  the  most  part,  the  result  of  morbid 
processes  having  their  primary  seat  in  the  contiguous  bone, 
and  is  closely  analogous  to  the  periostitis  which  occurs  as 
a  result  of  injury  to,  and  disease  of,  any  bone.  Thus 
pachymeningitis  is  frequently  the  result  of  disease  of  the 
cranial  bones.  It  may  arise  from  infective  processes 
occurring  in  the  nasal  cavity,  the  orbit,  or  the  middle  ear, 
and  it  is  usually  suppurative.  In  such  conditions  it  is  not 
uncommon  to  meet  with  collections  of  pus  confined  between 
the  bone  and  the  dura  mater,  and  if  these  reach  a  con- 
siderable size  the  symptoms  of  iiitra-cranial  abscess  may 
appear.  The  organisms  of  suppuration  may  spread  from 
the  dura  mater  to  the  leptomeninges,  setting  up  general 
leptomeningitis ;  or  into  the  sinuses,  producing  infective 
sinus  thrombosis. 

Pachymeningitis  affecting  the  spinal  dura  mater  is  usually 
tuberculous,  and  occurs  in  association  with  the  condition 
of  spinal  caries,  in  which  there  is  also  an  accumulation  of 
tuberculous  granulations  and  debi'is  outside  the  dura 
mater. 

Pachymeningitis  has  no  special  symptomatology  apart 
from  that  of  the  antecedent  conditions  with  which  it  is 
associated,  necrosis  of  the  skull,  spinal  caries,  etc.  It  is  to 
be  noted,  however,  that  tuberculous  affection  of  the  dura 
mater  in  association  with  spinal  disease  may  play  a  very 
important  part  in  the  production  of  paraplegia,  for  the 
compression  to  which  it  gives  rise,  and  the  obliteration  of 
segmental  vessels  enteriug  each  nerve  root  which  the  in- 
flammatory process  of  the  dura  mater  causes,  are  apt  to 
produce  compression  of  the  spinal  cord,  associated  with 
interruption  of  its  blood  supply  ;  and  these  combined  con- 
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ditions  result  in  such  interference  with  its  functions  as  to 
cause  paraplegia  below  the  point  nt  which  the  pressure  is 
exerted.     (See  "  Paraplegia  from  Spinal  Caries.'^) 

Leptomeningitis 

The  pia  arachnoid  resembles  in  many  respects  the  serous 
membranes  lining  the  body  cavities.  Its  visceral  layer, 
the  highly  vascular  pia  mater,  follows  exactly  the  external 
surface  of  the  brain,  dipping  into  the  sulci>  and  projecting 
into  the  ventricles  along  the  great  transverse  fissure,  where 
it  forms  the  vehcm  interpoMum  which  carries  the  choroid 
plexus  of  the  lateral  and  third  ventricles  upon  its  free  edge 
and  its  under  surface  respectively.  The  pia  mater  is,  in 
fact,  the  vascular  network  formed  by  the  subdivision  of 
the  cerebral  and  cerebellar  arteries,  held  together  by 
delicate  connective  tissue.  From  the  internal  surface  of 
the  pia  innumerable  fine  vessels  penetrate  into  the  brain 
substance  at  right  angles  to  the  surface.  It  is  clear,  there- 
fore, that  inflammatory  conditions  of  the  pia  mater  may 
cause  wide-spread  interference  with  the  cerebral  circulation. 
The  actual  tissue  continuity  of  the  pia  mater  with  the 
superficial  layer  of  the  brain  substance  brings  it  about  that 
the  latter  necessarily  participates  in  an  inflammatory  pro- 
cess invading  the  former.  In  other  words,  leptomeningitis 
is  always  associated  with  some  degree  of  encephalitis.  The 
outer  layer  of  the  pia  arachnoid  is  a  simple  layer  of  serous 
epithelium  lining  the  dura  mater,  whilst  the  middle  layer, 
to  which  the  term  "  arachnoid  '^  was  originally  applied,  is  a 
non-vascular  membrane  projecting  over  the  sulci  of  the 
brain  substance,  and  forming  also  the  ligamentum  denticula- 
tum,  which  attaches  the  spinal  cord  to  the  theca  between 
each  pair  of  spinal  nerve-roots.  The  potential  space  lying 
between  the  dura  and  the  arachnoid,  and  that  lying  between 
the  pia  and  the  arachnoid,  have  been  called  the  subdural 
and  subarachnoid  spaces  respectively.  Such  a  separation 
does  not  aid  description,  and  the  two  are  referred  to  in  the 
following  pages  collectively  as  the  arachnoid  space.  This 
arachnoid   space  may  be   compared   to  any  other  serous 
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space — the  peritoneum  for  example — and  when  the  con- 
tinuity of  the  arachnoid  space  of  the  brain  with  that  of 
the  spinal  cord  and  with  the  entire  ventricular  system  is 
considered,  the  results  of  microbic  infection  of  the  arachnoid 
space  may  be  clearly  conceived.  The  comparison  will  serve, 
further,  to  emphasise  the  fact  that  the  usual  source  of  in- 
fection is  analogous  in  both  :  in  the  peritoneum,  the  intra- 
peritoneal part  of  the  alimentary  canal ;  in  the  arachnoid, 
the  naso-pharynx,  the  Eustachian  tube,  and  the  middle 
ear. 

Inflammatory  states  of  the  pia  arachnoid  are  all,  so  far 
as  is  known,  the  result  of  the  growth  of  micro-organisms 
which  have  gained  access  to    the  arachnoid  space.     The 
affection  of  the  meninges  is  general,  in  contradistinction  to 
the  local  disease,  pachymeningitis.    When  the  continuity  of 
the  arachnoid  space  of  the  brain   with  that  of  the  spinal 
cord  and  with  the  ventricular  system  is  ccmsidered,  it  will 
be  seen  that  there  is  no  anatomical  limitation  to  the  possible 
spread  of  infection  over  the  entire  surface  of  the  central 
nervous  system  and  throughout  its  central  cavity.     Suf  h 
universal    affection,    indeed,    is   the    rule   in   suppurative 
meningitis,  if  life  be  not  ended  before  the  infection  has 
become  general.   In  epidemic  meningitis,  also,  the  affection 
may  be  universal.     Frequently,  however,  the  morbid  pro- 
cess is  confined  more  or  less  to  the  base  of  the  brain  and  to 
the  spinal   cord.     The    relatively  greater   frequency  and 
greater  degree  in  which  the  soft  membranes  at  the  base  of 
the  brain  suffer  is  explained  by  the  fact  that  the  usual 
paths  from  the  orbit,  the  nasal  cavities,  the  pharynx,  and 
tympanic  cavities,  emerge  upon  some  part  of  the  base  of 
the  brain.     The  apposition  of  the  brain  to  the  skull,  also, 
is  not  so  close  at  the  base  as  elsewhere.     This  is  especially 
the  case  in  the  space  round  the  chiasma  and  round  the  brain- 
stem  and   cisterns  of  the  cerebro-spinal  fluid.      Through 
these  the  relative   rate  of  flow  of  the  fluid  is  less ;  and  it 
would  thus  seem  that  a  micro-organism  would  have  a  better 
prospect  of  flourishing  there  than  elsewhere,  especially  since 
it  would,  in  such  a  position,  escape  actual  contact  with 
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living  tissues.  Further,  it  is  probable  that  the  direction  of 
flow  of  the  cerebro- spinal  fluid  is  in  the  direction  of  the 
length  of  the  body,  from  the  vertex  to  the  base  of  the 
skull,  and  from  the  cervical  to  the  sacral  region ;  and  for 
this  reason  micro-organisms,  even  if  they  arrive  at  the 
vertex,  tend  to  be  swept  down  and  deposited  at  the  base. 

From  its  position  leptomeningitis  is  termed  vertical,  basic, 
posterior  basic,  ventricular,  spinal,  cerebro-spinal,  and 
general.  The  more  acute  forms  of  the  disease  tend  rapidly 
to  become  general,  and  while  the  less  acute  forms  are 
more  or  less  localised,  there  is,  perhaps,  no  form  of  lepto- 
meningitis which  may  not  aifect  the  entire  area  of  the  pia- 
arachnoid.  The  disease  is  classified  in  varieties,  accord- 
ing to  the  pathology,  for  they  are  the  result  of  known 
specific  organisms,  except  in  the  case  of  the  syphilitic  form, 
the  microbic  cause  of  which  admits  of  no  reasonable 
doubt. 

Tubercular  meningitis  Koch's  bacillus 

Simple  posterior  basic  .        StilFs  diplococcus 

Suppurative  meningitis  Staphylostrepto- 

pneumococci 
Epidemic  meningitis  .  Diplococcus 

Syphilitic  meningitis. 
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The  mode  of  onset  of  this  disease  is  extremely  variable. 
In  children,  in  whom  general  emaciation  and  bodily  feeble- 
ness have  resulted  from  long-standing  tuberculous  disease 
in  some  other  part  pf  the  body,  the  onset  of  symptoms 
indicating  involvement  of  the  cerebral  meninges  is  rapid. 
Where,  however,  the  pre-existing*  tuberculous  disease  has 
been  local  and  latent,  the  illness  comes  on  insidiously. 
The  gradual  onset  is  the  more  common,  and  the  slight 
general  symptoms  which  appear  during  the  early  days 
constitute  an  ill-defined  prodromal  stage,  which  may  vary 
in  duration  from  a  week  to  as  long  as  three  months.  The 
relation  of  traumatism  to  the  onset  of  tuberculous  menin- 
gitis is  an  extremely  difficult  one  to  discuss.  To  anyone 
who  has  had'much  experience  of  the  disease  in  children, 
the  frequency  with  which  the  onset  of  the  symptoms  is 
related  to  some  blow  or  other  injury  to  the  head  is  so 
striking  as  to  make  it  impossible  to  believe  that  it  is  always 
merely  a  coincidence.  There  seems  to  be  very  little  doubt 
that,  in  a  child  already  tuberculous,  the  result  of  some 
injury  to  the  head  may  induce,  in  some  part  of  the  cranial 
contents,  a  condition  which  renders  the  occurrence  of 
disease — i.e.  the  invasion  of  organisms  at  that  point — ex- 
tremely easy.  It  might  be  supposed  that  injury  may,  in 
some  ill-defined  way,  lower  the  resistance  of  tissues  at  the 
point  at  which  it  is  inflicted,  and  so  render  the  occurrence 
of  disease  at  that  point  comparatively  easy. 

Prodromal  stage. — As  a  rule,  the  prodromal  stage 
may  be  ushered  in  by  an  appearance  of  vague  and 
more  or  less  slight  illness.  General  apathy,  and  neglect 
of   ordinary   amusements  and   play,   dulness,    fretfulness, 
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and  peevishness,  restlessness  at  night,  and  grinding  of 
the  teeth  during  sleep,  are  amongst  the  symptoms  which 
appear  at  this  time.  Vomiting  also  may  occur,  without 
any  nausea.  Constipation  is  nearly  always  present,  and 
the  breath  has  a  peculiar  foetor.  Mental  perversity  may 
be  marked  in  older  children,  and  if  the  patient  is 
approaching  puberty  there  may  be  almost  any  exhibition 
of  hysteria.  The  facial  aspect  is  one  of  illness  and  of 
frowning  discomfort,  there  is  a  disinclination  to  talk, 
there  may  be  mistakes  in  speech,  and  the  articulation 
may  become  slow  and  laboured.  Very  young  children 
may  be  speechless  for  days  together.  The  child  also,  quite 
contrary  to  its  usual  habits,  may  pass  water  in  bed; 
and  the  association  of  incontinence  of  urine  or  faeces  with 
strange  behaviour  must  always  be  regarded,  both  in 
children  and  in  adults,  as  of  very  ominous  significance. 

In  the  prodromal  stage  young  children  ask  for  nothing 
and  complain  of  nothing.  As  age  advances,  however,  head- 
ache, generally  frontal  in  situation,  becomes  a  prominent 
symptom,  and  is  apt  to  be  induced  by  any  mental  or 
physical  exertion.  Delirium  is  rare  in  children,  but  it 
increases  in  frequency  as  age  advances  towards  puberty. 
Convulsions  may  sometimes  occur  at  this  period.  In 
explanation  of  the  signs  and  symptoms  which  are 
present  in  the  prodromal  stage,  it  may  be  mentioned 
that  it  has  generally  been  held  that  the  appearance  of 
tubercle  precedes  the  occurrence  of  inflammation  and 
exudation.  During  the  prodromal  stage  it  is  assumed 
that  the  meningeal  tubercles  are  developing,  but  when 
inflammation  makes  its  appearance  the  disease  definitely 
declares  itself.  Doubtless  the  dissemination  of  tubercle 
is  in  progress  during  the  prodromal  stage,  for  it  is  evi- 
denced in  many  cases  by  the  occurrence  of  palpable 
glandular  enlargement,  and  an  elevated  nocturnal  tempera- 
ture. Further,  the  symptoms  of  the  second,  or  invasion 
stage  are  often  only  exacerbations  of  early  symptoms,  and 
the  two  stages  overlap  so  much  that  it  is  quite  reasonable 
to  suppose  that  the  deposition  of  tubercle  in  the  meninges 
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is  coincident  with  the  appearance  of  prodromata  and  the 
occurrence  of  inflammation  synchronous  with  the  onset 
of  severe  symptoms. 

The  most  striking  termination  of  the  prodromal  staire  is 
by  the  occurrence  of  convulsions  consisting  of  tonic  and 
clonic  spasms,  or  of  tonic  spasm  only.     In  many  instances 
however,  a  convulsion  does  not  occur,  at  least  at  this  staire  • 
but  the  development  of  the  disease  is  marked  by  a  deepen- 
ing of  the  lethargy,  an  increase  of  the  headache,  and  more 
frequent  vomiting.     From  this  point  it  is  usual  to  divide 
the  clinical  course  into  three  stages,  according  to  Taube   a 
stage  of  irritation,  relaxation,  and  paralysis.     While  such  a 
division  is  of  great  practical  use  for  purposes  of  description 
and  as  an  aid  to  memory,  it  must  be  remembered  that  such 
a  division  into  stages  rarely,  if  ever,  applies  accurately  to 
any  particular  case. 

General  aspect, — The  expression  of  the    face  tends  to 
lose  the  frown  as  the  disease  advances,  and  to  become 
vacant,  with  wide-open  eyes  and  dilated  pupils,  as  if  fixed 
upon  some  distant  object.     This  has  been  termed  "  the  f ar- 
oif  look.''     There  is  often  some  retraction  of  the  angles  of 
the  mouth,  and  there  is  frequently  a  bright  malar  flush. 
The  general  surface  of  the   body  is  dry  and  harsh,  except 
just  before  death,  when  copious  sweating  often  occurs.    The 
tache  cerebrals  is  often  marked.     The  child  lies  on  its  side 
in  the  "  cramped''  position,  resenting  any  disturbance  and 
will  often  pluck  at  the  bedclothes  when  they  are  removed 
to  draw  them  back  (Stocker's  sign).     In  the  later  stages 
the  limbs  are  extended  and  rigid  in  most  cases,  and  the 
head  may  be  somewhat  retracted,  but  the  extensor  rigidity 
is  never  so  pronounced  as  in  posterior  basic   meningitis  • 
the  head  retraction  is  never  very  marked,  and  generally  it 
"comes  and  goes."     The  abdomen    is    always    markedly 
retracted.     The  psychical  state  at  first  is  one  of  irritable 
lethargy,  with  occasional  outbreaks  of  restlessness.     Not 
only  may  the  patient  complain  of  intense  headache    but 
also  frequently  of  general  severe  pain  in  the  limbs  and 
joints,  such  as  may  suggest  the  presence  of  rheumatism. 
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The  single  sharp  cry,  apparently  causeless,  which  has  been 
called  the  hydrocephalic  cry,  is  of  common  occurrence  in 
meningitis.  It  is  also  frequently  heard  in  other  infantile 
intra-cranial  affections. 

Ophthalmoscopic  examination  reveals  changes  indicative 
of  commencing  optic  neuritis,  which  is  almost  invariably 
present  towards  the  end  of  the  second  week,  and  may 
appear  in  one  eye  some  days  before  it  is  noticeable  in  the 
other.  It  rarely  reaches  a  degree  comparable  with  that 
usually  present  in  cases  of  cerebral  tumour,  and  the  height 
of  the  swelling  rarely  exceeds  two  dioptres. 

The  presence  of  choroidal  tubercles  is  frequently  to  be 
observed,  and  may  help  in  the  diagnosis  during  the  pro- 
dromal stage.  Tubercles  of  the  choroid,  however,  are  signs 
of  general  widely-spread  tuberculosis,  and  do  not  necessarily 
indicate  meningeal  tubercle.  They  commence  as  minute 
round  dots  of  pale  colour  as  seen  by  the  ophthalmoscope, 
which,  increasing  in  size  and  in  number,  become  raised 
and  white  in  the  centre,  and  mav  become  confluent  at  their 
margins. 

Ocular  phenoviena. — These  make  their  appearance  to- 
wards the  end  of  the  first  week  of  the  disease.  All  varieties 
of  varying  or  persistent  strabismus  and  ptosis  are  met 
with ;  rolling  movements  of  the  eyes  and  independent 
movements  of  the  eyeballs  may  occur,  but  nystagmus  is  not 
common.  The  pupils  are  generally  contracted  during  the 
early  stages,  and  may  show  varying  inequality,  but  in  the 
later  stages  they  are  dilated.  Oscillating  pupil  is  of 
common  occurrence.  Paralysis  of  the  other  cranial  nerves, 
such  as  the  facial  and  fifth,  is  of  rare  occurrence. 

Motor  symptoms, — Repeated  rhythmic  movements  are 
not  infrequent,  and  these  are  specially  noticeable  in  con- 
nection with  the  mouth,  where  sucking  and  champing 
movements  and  grinding  of  the  teeth  are  common.  In  the 
limbs,  quasi-volitional  rhythmic  movements  may  also  occur. 
Coarse  tremor  upon  movement  is  the  rule  when  the  disease 
becomes  established,  and  there  may  be  then  some  degree 
of  general  rigidity,  usually  of  a  varying  nature. 
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There  is  always  partial  paralysis  of  movement  throughout 
the  body,  but  absolute  paralysis  rarely  occurs  in  any  limb, 
except  just  before  death ;  yet  it  may  occur  in  hemiplegic 
distribution  after  the  occurrence  of  a  convulsion,  or  with- 
out any  convulsion,  and  it  may  be  transient,  or  permanent, 
and  is  usually  not  severe. 

The  convulsions  occurring  in  the  course  of  tuberculous 
meningitis  m«y  be  generalised  or  local.  The  fit  that  marks 
the  invasion  is  generally  localised  and  solitary;  those 
occurring  in  the  middle  period  are  apt  to  be  localised, 
while  in  the  late  sub-comatose  stage  they  are  again  usually 
general.-  It  is  after  the  occurrence  of  a  convulsion  that 
rigidity  of  the  limbs  most  often  appears,  and  it  increases 
with  the  recurrence  of  the  convulsion.  The  superficial 
reflexes  are  generally  retained  until  deep  coma  comes  on. 
After  a  convulsion  involving  the  legs,  the  plantar  reflex 
will  usually  be  found  temporarily  of  the  extensor  type,  and 
when  rigidity  comes  on  the  extensor  reflex  becomes  perma- 
nent. The  deep  reflexes  are  usually  increased,  but  just 
before  death  they  may  be  lost.  Loss  of  control  over  the 
sphincters  is  the  rule. 

General  progressive  emaciation  is  invariable,  and  there 
is  often  considerable  difficulty  in  avoiding  the  occurrence 
of  bedsores. 

The  pulse  is  of  considerable  diagnostic  importance,  since 
early  in  the  prodromal  stage  it  shows  marked  irregularity, 
and  tends  to  be  more  rapid  than  normal.  During  the 
second  stage  it  is  usually  slow,  and  shows  marked  increase 
of  tension,  while  in  the  final  condition  of  coma  it  is  again 
soft  and  tends  to  be  rapid. 

The  respiration  corresponds  with  the  early  rapidity ;  there 
is  sighing  breathing,  and  cerebral  grouped  breathing,  and 
sometimes  true  Cheyne  Stokes  breathing  may  occur. 

For  the  most  part,  the  temperature  of  tuberculous 
meningitis  is  that  of  general  tuberculosis.  Where  pyrexia 
exists  previous  to  the  occurrence  of  the  meningitis,  the 
advent  of  the  latter  causes  a  lowering  of  the  temperature, 
and  Barlow  considers  such  lowering  of  temperature  to  be  of 
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diagnostic  value.  The  temperature  may  remain  low 
throughout,  or  it  may  become  very  high  for  a  day  or  two 
before  death — 106°-108°  F.  Post-mortem  hyperpyrexia  is 
common. 

Vomiting,  one  of  the  most,  frequent  invasion  symptoms, 
continues  at  intervals  throughout  the  illness,  sometimes 
incessant,  sometimes  occasional.  It  is  always  of  the  pre- 
cipitate causeless  type  which  characterises  the  vomiting  of 
cerebral  disease  in  children. 

Constipation  is  usually  a  marked  and  persistent  symptom, 
but  occasionally  persistent  looseness  of  the  bowels  occurs, 
and  this  is  generally  attributable  to  the  presence  of  tuber- 
culous ulceration  of  the  intestine. 

The  course  is  progressive  towards  a  fatal  termination, 
and  the  end  of  the  second  week  after  marked  symptoms 
have  appeared  finds  the  child  extremely  emaciated  and 
comatose,  with  optic  neuritis.  Death  occurs  quietly  from 
asthenia,  sometimes  from  the  embarrassment  which  accu- 
mulation of  mucus  in  the  chest  places  upon  the  respiration 
and  circulation. 

Etiologjf — Age. — Tubercular  meningitis,  though  it  may 
occur  at  any  age,  is  not  frequently  met  with  in  infants 
under  six  months.  It  occurs  more  often  in  the  second  six 
months,  and  reaches  a  period  of  greatest  incidence  in 
the  second  and  third  years  of  life.  After  the  fourth  year 
it  becomes  year  by  year  less  frequent  until  adult  life  is 
reached,  and  a  second  period  of  maximum  incidence  lies 
between  the  sixteenth  and  twe»ty-fifth  years  of  adult  life. 
The  frequency  of  the  disease  then  rapidly  declines  from 
that  time  till  old  age  is  reached,  when  it  is  very  rarely 
met  with.     The  sexes  are  affected  equally. 

Heredity, — While  several  members  of  the  same  family 
may  suifer  according  to  the  well-known  hereditary  ten- 
dency of  tuberculous  disease,  yet  isolated  cases  of  tuber- 
culous meningitis  occur  frequently  in  families  in  which  no 
history  of  tuberculous  disease  is  traceable  for  several 
generations,  and  more  often,  perhaps,  than  any  other 
tuberculous  manifestation.     The  absence  of  any  cases  of 
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tuberculous  disease  in  a  family  must  not  be,  for  this  reason, 
allowed  any  weight  against  the  diagnosis  of  the  disease  in 
a  doubtful  case. 

The  essential  cause  of  the  disease  is  the  entrance  of  the 
specific  organisms  into  the  system,  probably  by  different 
channels.  A  local  tuberculous  lesion  occurs,  and  subse- 
quently there  is  generalisation  of  the  disease.  Xo  causal 
connection  can  be  traced  between  this  disease  and  artificial 
feeding,  or  its  common  result — rickets.  As  remote  causes, 
any  conditions  of  health,  feeding,  and  sanitation  which 
tend  to  lower  bodily  vitality,  and  therefore  resistance 
to  infection,  are  of  importance,  as  are  also  the  specific 
fevers,  especially  measles  and  whooping-cough,  the  latter 
preceding  tuberculous  meningitis  with  remarkable  fre- 
quency. 

Since  tuberculous  meningitis  is  practically  always  the 
result  of  extension  of  a  primary  tuberculous  focus,  some  im- 
mediate determining  cause  for  dissemination  from  the  focus 
must  exist.  Injuries  and  surgical  interference  with  tuber- 
culous lesions  are  the  presumable  determinants  in  a  few 
cases,  but  in  most  cases  the  agent  is  as  yet  quite  unknown. 

Morbid  anatomy, — There  are  three  kinds  of  tuberculous 
lesions  of  the  meninges  which  maybe  met  with  in  tuberculous 
meningitis :  (1)  Tuberculous  meningitis ;  (2)  meningitic 
grey  granulations ;  (3)  tuberculous  tumours.  All  three 
forms  may  exist  in  the  same  case,  but  the  third  variety 
never  produces  symptoms  of  tuberculous  meningitis  unless 
it  is  accompanied  by  one  of  the  other  lesions. 

(1)  Tuhercidouft  menhujitis  is  characterised  by  the 
presence  of  tuberculous  granulations  in  the  meninges, 
associated  with  the  common  products  of  inflammation — 
fibrinous  and  purulent  exudation.  The  superficial  tissue 
of  the  brain  underlying  the  affected  meninges  is  always 
involved. 

(2)  Grey  meningeal  granulations  in  some  cases  mav  be 
found  unassociated  with  inflannnatory  exudation. 

(3)  Tuberculous  tumours  of  any  size  to  that  of  a  pigeon's 
egg  may  be  met  with.     It  is  not  uncommon  to  find  such  a 
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tumour   to   be    the    focus   and   centre    of    widely-spread 
meningitis. 

Tuberculous  meningitis  affects  the  pia-arachnoid  and  its 
processes,  the  small  vessels  entering  the  surface  of  the 
brain  and  the  superficial  tissues  of  the  brain  itself. 
Occasionally  a  few  tubercles  are  found  upon  the  dura  mater. 
In  nearly  all  cases  the  convexity  of  the  brain  is  least 
affected  or  escapes,  and  the  only  changes  seen  in  that 
region  are  flattening  of  the  convolutions,  with  pressing  to- 
gether of  the  latter  along  the  sulci.  In  the  intercrural 
space,  around  the  optic  chiasma,  covering  the  tips  of  the 
temporal  lobes,  along  the  commencement  of  the  Syhnan 
fissures,  and  around  the  brain-stem,  there  is  inflammatory 
tissue  of  a  yellow-green  colour  and  of  tough  consistency. 
Spreading  from  the  edge  of  this,  in  decreasing  numbers, 
grey  tubercles  are  seen  in  the  pia  arachnoid,  especially  in 
the  region  of  the  commencement  of  the  Sylvian  fissure.  If 
this  yellow  tissue  be  examined  by  scraping  where  it  is  not 
too  dense,  or  by  opening  up  the  Sylvian  fissure  which  it 
firmly  closes,  it  is  seen  to  consist,  for  the  most  part,  of 
grey  or  white  tubercles  which  have  become  partly  confluent, 
covered  with  a  fibrino-purulent  membrane.  So  firmly  does 
this  substance  cling  to  the  brain  tissue,  that  some  of  the 
latter  comes  away  in  the  attempt  to  remove  the  affected 
pia  arachnoid. 

Tuberculous  granulations  may  be  found  wherever  the 
pia  arachnoid  extends  (the  convexity,  as  a  rule,  excepted), 
predominantly  in  the  depth  of  the  Sylvian  fissures,  over 
the  gyrus  fornicatus,  between  the  cerebrum  and  cerebellum, 
and  upon  the  velum  interpositum.  Except  at  the  base,  the 
tubercles  are  not  generally  accompanied  by  the  character- 
istic tough,  greenish-yellow  tissue. 

The  brain  as  a  whole  is  soft — sometimes  diffluent — even 
when  no  hydrocephalus  is  present.  There  are  several  causes 
for  such  softening.  Spreading  in  from  the  pia  arach- 
noid, the  tuberculous  process  attacks  the  small  vessels 
running  vertically  into  the  cortex,  and  tubercles  arise 
^'^       in  their  walls  sometimes  in  such  numbers  that   a  small 
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entering  vessel,  when  observed  under  a  low  magnifi- 
cation, after  the  brain  tissue  has  been  removed  by  careful 
washing,  may  resemble  a  bunch  of  grapes,  each  grape 
being  a  tubercular  nodule.  Thrombosis  is  of  common 
occurrence  in  the  fine  vessels  so  involved,  and  sometimes 
a  similar  afEection  of  larger  branches  of  the  middle  cere- 
bral artery  gives  rise  to  definite  tracts  of  yellow  softening 
in  the  region  of  the  central  convolutions.  Further,  there 
is  actual  invasion  of  the  surface  of  the  brain  substance 
by  the  tubercular  process,  so  that  the  disease  is  nowadays 
correctly  termed  a  meningo-encephalitis.  Another  im- 
portant factor  in  the  softening  is  a  widely  spread  degenera- 
tion of  those  nerve-cells  of  the  brain  and  cerebellum  which 
are  situated  near  the  external  or  the  ventricular  surface. 
Such  degeneration  of  cells  involves  the  degeneration  of 
their  nerve-fibre  processes  in  their  entire  course,  and  is 
without  doubt  in  great  measure  due  to  the  toxic  action  of 
some  poison  arising  from  the  tubercular  process.  The 
series  of  changes  which  the  microscope  reveals  in  the  cells 
of  the  cortex — for  example,  in  a  case  of  tubercular 
meningitis — ^is  of  the  same  nature,  and  involves  the  cells 
as  widely  as  do  the  changes  which  result  from  the  admini- 
stration of  known  poisons. 

The  occurrence  of  some  degree  of  thrombosis  in  the 
superior  longitudinal  sinus  is  usual  in  this  disease,  and 
partial  arrest  of  the  central  blood-supply  of  the  brain  may 
also  occur,  by  interference  with  the  flow  in  the  veins  of 
Galen  which  the  matting  of  the  velum  interpositum  brings 
about.  Again,  the  frequent  presence  of  some  degree  of 
hydrocephalus  will,  from  increased  intra-cranial  pressure, 
tend  to  diminish  the  cerebral  circulation.  It  is  obvious, 
then,  that  encephalitis,  cell  degeneration,  thrombosis  of 
(1)  fine  arteries  (2)  cerebral  sinuses,  increased  venous 
pressure,  and  diminished  blood  supply,  constitute  sufficient 
cause  for  a  general  soft  consistence  of  the  brain  upon  poat^ 
mortem  examination,  and  also  for  the  partial  or  complete 
abrogation  of  cerebral  function  sometimes  met  with  clini- 
cally.     Circumscribed  deposits  of  tubercle  are  frequently 
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found  embedded  in  any  part  of  the  cerebrum,  cerebellum, 
or  brain-stem.  They  may  be  of  any  size,  from  a  microscopic 
single  giant  cell  system,  to  a  mass  as  large  as  a  walnut, 
and  of  any  age,  from  a  fresh  grey  tubercle  to  a  caseous 
mass  or  a  cicatrix  with  small  caseous  centre.  When  such  an 
old  tubercular  focus  is  superficial,  a  local  eruption  of  young 
tubercles  in  its  immediate  neighbourhood  may  be  frequently 
seen.  The  ventricles  are  somewhat  dilated,  and  the  fluid 
which  they  contain  in  considerable  quantity  is  turbid,  but 
not  purulent  or  containing  flakes  of  lymph.  The  turbidity 
is  attributable  to  the  presence  of  debris  from  breaking 
down  of  the  living  walls  of  the  ventricle.  Some  excess  of 
the  same  fluid  is  found  in  the  arachnoid  spaces  at  the  base. 

The  nature  of  the  meningitic  tissue  is  such  that  occlusion 
of  the  foramina  in  the  roof  of  the  fourth  ventricle  does  not 
often  take  place,  and  it  is  for  this  reason  in  part  that 
marked  degrees  of  hydrocephalus  are  much  less  common  in 
tuberculous  than  in  simple  meningitis.  The  short  duration 
of  the  illness,  and  the  much  more  destructive  nature  of  the 
process  as  regards  the  ventricle  wall,  also  helps  to  explain 
the  infreqnency  of  hydrocephalus. 

There  are  two  possible  causes  of  the  transient  and  the 
permanent  cranial  nerve  palsies  met  with.  The  one  is  the 
implication  by  adhesions  and  local  interference  with  the 
blood  supply  of  the  nerves  at  the  base  of  the  brain  by 
the  adhesive  new  tissue.  The  second  is  the  interference 
with  the  function  of  cranial  nerve  nuclei  by  poisons  present 
in  the  cerebro-spinal  fluid. 

In  a  large  number  of  cases  the  membranes  of  the  spinal 
cord  are  affected,  and  the  most  common  situation  of  the 
tubercles  is  upon  the  inner  surface  of  the  theca,  and  in  the 
pia  covering  the  lumbar  enlargement  of  the  spinal  cord. 

Co-existent  tubercular  lesions  are  found  in  many  organs 
of  the  body,  and  these  may  be  (1)  recent  deposits  of 
miliary  tubercles,  and  (2)  lesions  of  older  date,  especially 
caseous  bronchial,  mesenteric,  or  cervical  glands,  and 
disease  of  bone. 

Prognosis, — Recovery  is  possible  in  cases  in  which  the 
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affection  of  the  meninges  is  localised,  but  such  cases  almost 
always  relapse  and  succumb.  Where  the  affection  of 
meninges  is  general,  a  fatal  result  invariably  ensues. 

Where  the  symptoms  of  the  disease  ensue  upon  those  of 
some  chronic  form  of  tuberculous  disease,  the  duration  of 
the  illness  is  short — from  three  to  eight  days.  Patients  in 
whom  the  vertex  is  involved  die  generally  within  one  week 
of  the  appearance  of  symptoms.  Where  there  has  been  no 
previous  evidence  of  tuberculous  disease,  the  duration  is 
usually  longer,  and  may  be  as  long  as  two  months ;  but  as 
a  rule  death  occurs  during  the  third  week. 

Diagnosis, — The  difficulties  which  attend  the  determina- 
tion of  the  nature  of  the  illness  vary  according  to  the  stage 
of  the  disease.     It  is  relatively  simple  when  the  disease  is 
advanced,  but  it  is  difficult  at  the  onset.     The    diseases 
liable   to  be    mistaken  for  tuberculous  meningitis  at  the 
commencement  are  gastro-intestinal  catarrh,  and  one  of  the 
exanthemata  or  pneumonia.     Of  the  exanthemata,  enteric 
fever  is  the  most  difficult  to  distinguish.     In  enteric  fever 
the  temperature  is  much  higher,   and  the  irritability  and 
resentment  of  interference  are  not  present.     Further,  the 
dorsal  decubitus  is  the  rule  in  enteric  fever,  and  headache 
is  very  marked.     Widal^s  test  is  here  of  great  value.    The 
question  as  to  the  other  exanthemata  is  usually  settled  after 
a  few  days  by  the  appearance  of  the  characteristic  eruption 
upon  the  one  hand  or  of  certain  signs  of  meningitis  on  the 
other.   Where  distinctive  symptoms  of  intra-cranial  disease 
appear,  the  possibility  occurs  that  some  other  intra-cranial 
lesion,  such  as  sinus  thrombosis,  tumour,  abscess,  or  middle- 
ear  disease  may  be  present.     Careful  examination  of  the 
retinae  and  of  the  tympanic  membrane  is  then  necessary, 
together  with  deliberate  comparison  of  the  symptoms  of  the 
several  conditions  upon  one  of  which  a  determination  has 
to  be  made.     Bacteriological  examination  of  the  cerebro- 
spinal fluid  withdrawn  by  lumbar  puncture  is  of  great  value 
in  diagnosis  (vide  infra). 

Treatment. — The  prophylactic  treatment  of  the  disease  is 
that  of  tuberculous  affections  in  general.     A  good  milk 
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supply,  sterilisation  of  the  milk,  a  plenteous  supply  of  good 
food,  especially  of  as&iniilable  fats,  fresh  air,  sunshine, 
and  perfect  sanitation,  embody  the  ideal  prophylaxis.  The 
removal  of  tuberculous  glands,  etc.,  and  careful  attention 
to  bodily  nutrition  aud  catarrhal  states  during  convales- 
cence from  measles  and  whooping-cough  are  all-important. 
When  the  disease  is  once  established,  the  question  of  treat- 
ment resolves  itself  into  the  forlorn  hope  that  inunctions  of 
mercury  may  induce  a  circumscribed  tuberculous  meningitis 
to  become  stationary,  and  into  the  treatment  of  symptoms. 
All  measures  causing  discomfort  to  the  patient  must  be 
avoided.  Ice  to  the  head  may  be  useful  in  headache  and 
when  the  temperature  is  high,  but  it  is  not  to  be  employed 
if  it  annoy  the  patient.  Sponging  frequently  quiets  the  irri- 
tability, and  chloral  and  the  bromides  should  be  exhibited 
where  convulsion  is  marked.  Feeding  must  be  carefully 
regulated,  and  in  many  cases  the  nasal  tube  is  required 
throughout  the  illness.  Constipation  is  easily  remedied. 
The  occurrence  of  bedsores  can  always  be  avoided  if 
sufficient  foresight  and  skilled  labour  be  employed. 

Paracentesis  and  withdrawal  of  fluid  from  the  lateral  and 
fourth  ventricles  for  relief  of  possible  distension  has  been 
followed  in  a  very  few  cases  only  with  encouraging  results. 

Luvibar  puncture. — Drainage  of  the  cerebro-spinal  fluid 
by  means  of  a  cannula  introduced  between  the  laminae  into 
the  lower  part  of  the  theca  has  been  extensively  practised 
of  recent  years.  The  operation  is  easily  performed  without 
an  anaesthetic,  and  is  quite  devoid  of  danger  if  care  be 
taken  that  too  great  a  quantity  of  cerebro-spinal  fluid  is 
not  allowed  to  escape  rapidly.  The  procedure  is  of  no 
curative  value,  but  in  certain  cases  in  which  indications  of 
greatly  increased  intra-cranial  pressure  have  been  present, 
marked  amelioration  of  symptoms  has  followed.  Such 
results  are  far  from  constant,  yet,  considering  the  sim- 
plicity of  the  operation,  there  appears  to  be  no  objection 
to  its  employment  for  the  relief  of  suffering.  Where 
temporary  amelioration  of  symptoms  has  followed  its 
employment,    the    procedure    may,   with    advantage,    be 
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repeated  again  and  again  at  short  intervals.  For  purposes 
of  diagnosis  and  prognosis  rachicentesis  is  of  more  value. 
Increase  of  the  intra-thecal  pressure  is  at  once  revealed 
and  can  be  measured.  In  the  normal  child  it  is  stated  to 
be  from  20  to  40  mm.  of  cei-ebro-spinal  fluid.  In  tuber- 
cular meningitis  it  has  been  found  as  high  as  450  mm., 
and  very  often  as  low  as  10  mm.  The  liquid  is  clear  when 
first  withdrawn,  in  striking  distinction  to  the  turbid  fluid 
in  cases  of  purulent  and  epidemic  meningitis.  On  standing 
it  becomes  slightly  turbid,  and  a  slight  flaky  deposit  ap- 
pears. In  this  deposit,  separated  by  the  centrifuge,  a  few 
tubercle  bacilli  may  be  found.  The  best  method  of  demon- 
stration of  the  bacilli,  however,  is  by  the  injection  of  the 
fluid  into  the  subcutaneous  tissue  of  guinea-pigs,  when  the 
characteristic  lesions  of  tubercle  almost  always  result. 

The  following  is  the  method  of  procedure  adopted  by 
Marfan.  The  usual  precautions  for  the  cleansing  of  the 
skiu  and  the  sterilisation  of  the  instruments  having  been 
carried  out,  a  line  is  marked  across  the  lumbar  region 
joining  the  highest  points  of  the  two  iliac  crests.  This 
line  passes  over  the  spinous  process  of  the  fourth  lumbar 
vertebra,  which  can  be  felt.  The  trochar  of  a  small 
Pravaz  syringe  is  introduced  immediately  below  the  fourth 
lumbar  spine  and  just  outside  the  middle  line,  the  point 
being  directed  a  little  upwards.  A  trochar  of  2  mm. 
diameter  is  a  convenient  size. 

The  depth  to  which  the  trochar  should  be  plunged  is 
from  1*5  to  3  centimetres  in  the  infant,  and  in  the  adult  from 
4  to  6  centimetres.  The  trochar  is  withdrawn  and  the  fluid 
is  allowed  to  escape  into  a  graduated  vessel.  Not  more 
than  20  cubic  centimetres  should  be  allowed  to  escape 
at  each  operation  in  a  child  of  two  years.  The  puncture 
is  closed  by  collodion  and  aseptic  gauze  on  withdrawing 
the  cannula. 


POSTERIOR    BASIC    MENINGITIS 

Simple  Occlusive  Leptomeningitis,  Non-Tuberculous 

Leptomeningitis 

The  researches  of  Dr.  Gee,  Dr.  Lees,  and  Sir  Thomas 
Barlow  upon  the  nature  of  meningitis  affecting  the  base 
of  the  brain  in  children  have  succeeded  in  conclusively 
proving  the  not  infrequent  occurrence  of  a  peculiar  form 
of  meningitis,  affecting  especially  the  posterior  fossa  of 
the  skull,  in  which  the  post-mortem  appearances  are 
specific,  and  in  which  the  clinical  picture  is  so  definite 
that  it  is  not  difiicult  to  distinguish  this  form  from 
tubercular  meningitis,  with  which  it  was  formerly  confused. 
The  bacteriological  researches  of  Dr.  Still  have  further 
proved  the  existence  of  a  speciGc  micro-organism  in  the 
inflammatory  exudate  in  every  case  he  has  examined,  and 
there  is  every  likelihood  that  the  disease  owes  its  origin  to 
infection  of  the  meninges  with  this  organism. 

Clinical  aspect. — The  onset  of  the  disease  is  rapid,  but 
the  early  symptoms  are  not  as  a  rule  alarming.  The 
initial  symptoms  are  head  retraction,  tonic  convulsion,  and 
vomiting,  and  one  of  these  three  symptoms  is  the  first  to 
excite  attention  in  about  an  equal  number  of  cases.  Which- 
ever symptom  may  be  the  first  to  appear  it  is  usually 
followed  by  the  other  two,  and  by  irritability  and  languor, 
within  twenty-four  hours,  and  they  persist  for  the  most 
part  throughout  the  course  of  the  disease. 

The  head  retraction  is  by  far  the  most  noticeable  and 
constant  symptom  in  this  disease.  While  it  frequently 
co-exists  with  tonic  spasm,  it  may  be  very  marked  when 
the  other  muscles   are   persistently  flaccid.     Generally  it 
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involves  the  extensor  muscles  of  the  neck  alone  and  then 
the  deep  muscles — complexus,  Gemi-spinalis  colli,  li-achelo- 
mastoid,  etc. — are  affected  rather  than  the  sujierficial 
raiiscles  (trapezius  and  splenius) .  The  prahable  explanation 
uf  this  condition  is  that  in  h  position  of  extreme  extension, 
such  as  is  assumed  in  posterior  basic  mtiuiiigitis,  the  super- 
ficial muscles  are  by  that  position  ]>ta(.'ed  in  a  condition  of 
passive   insufficiLuicy    and    uniiuoC   ;ii;t    in    supportiug    the 
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extended  position,  their  points  of  attachment  being  too 
close  together,  The  deep  muscles  are  hard  and  tender  to 
the  touch,  and  any  attempt  to  overcome  the  extension 
is  accompanied  by  great  pain.  There  is  never  any  position 
of  torticollis.  In  some  cases  this  tonic  spasm  involves  the 
erector  spinas,  partially  or  completely,  and  a  most  severe 
degree  of  opisthotonos  may  result,  as,  for  example,  in 
an  infant  of  nine  months  in  which  a  bald  patch  had  been 
worn  upon  the  back  of  the  head  by  constant  friction 
against  the  sacrum.      This  patient  recovered   completely. 
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The  head  retraction  persists  throughout  the  course  of  the 
illness  in  fatal  cases,  and  in  cases  in  which  recovery  occurs 
it  slowly  remits  and  gives  place  to  considerable  weakness 
of  the  muscles  involved.  There  have  been  several  theories 
brought  forward  to  explain  the  appearance  of  head 
retraction.  In  the  first  place,  it  was  considered  to  be  the 
result  of  the  irritation  of  the  upper  spinal  nerve-roots  by 
their  involvement  in  the  inflammatory  process.  Since, 
however,  head  retraction  occurs  when  the  upper  cervical 
nerve-roots  are  uninvolved,  and  since  only  one  set  and  not 
all  of  the  muscles  supplied  by  these  nerve-roots  are 
affected,  while  no  compai'able  spasm  is  ever  found  in 
muscles  supplied  by  the  oculomotor,  facial,  hypoglossal, 
and  other  cranial  nerves  when  these  are  involved,  this 
explanation  is  obviously  incorrect. 

Again,  arguing  from  Dr.  Ferrier's  experiment  in  which 
stimulation  of  the  inferior  vermiform  process  of  the  cere- 
bellum by  the  Faradic  current  produced  temporary  head 
retraction  and  opisthotonos,  it  was  surmised  that  irritation 
of  the  same  structure  by  the  inflammatory  process  was  the 
essentia]  cause  of  head  retraction  in  meningitis.  If  this 
explanation  be  correct,  the  limitation  of  the  rigidity  to  the 
neck  muscles  in  many  cases  requires  further  explanation, 
which  has  not  been  forthcoming.  Further,  in  a  very  large 
series  of  cases  in  which  surgical  procedures  upon  the 
inferior  surface  of  the  cerebellum  and  inferior  vermiform 
process  were  carried  out,  head  retraction  was  never  observed 
except  in  a  single  case  in  which  suppurative  meningitis  of 
the  posterior  fossa  supervened. 

The  probable  explanation  is,  that  the  meninges  of  a 
certain  region  being  inflamed,  as  a  protective  act  of  Nature, 
that  position  is  assumed  in  which  the  inflamed  tissues  are 
held  most  relaxed  and  kept  most  at  rest.  The  phenomenon, 
if  this  explanation  be  correct,  is  strictly  comparable  to  the 
fixed  position  met  with  in  diseases  of  joints  and  of  bones. 

Vomiting  is  usually  an  early  symptom,  and  may  recur 
frequently  throughout  the  illness. 

Convulsions,  sometimes  repeated,  not  infrequently  usher 
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in  the  symptoms,  and  they  are  prone  to  occur  in  the  early 
stages  of  the  malady.  Later  on  they  rarely  occur,  but  in 
cases  of  long  standing  in  which  hydrocephalus  is  developing 
they  are  again  liable  to  occur  and  may  be  of  Jacksonian 
type.  Occasionally  attacks  of  tonic  spasm  (exacerbations 
of  the  tonic  spasm  described  later)  seem  to  take  the  place 
of  clonic  spasms  in  the  early  stages. 

Tonic  spasm  constitutes  one  of  the  most  characteristic 
features  of  the  disease.  The  most  constant  manifestation  of 
tonic  spasm  has  been  described  already  as  head  retraction 
and  opisthotonos.  It  very  commonly  aflEects  the  limbs  and 
may  be  present  as  intermittent  spasm  or  persistent  spasm. 

Intermittent  spasm  generally  occurs  in  those  cases  in 
which  the  limbs  do  not  present  persistent  spasm.  It  is  of 
the  flexor  type  and  affects  all  the  limbs,  the  child  present- 
ing a  curious  doubled-up  appearance.  This  attitude  has 
been  described  as  that  in  which  the  child  occupies  the 
least  space  (cramped  position). 

Persistent  spasm  is  always  of  the  extensor  type  and 
affects  the  four  limbs  equally.  The  upper  extremities  are 
strongly  adducted,  the  forearm  hyperpronated,  and  the 
wrist  and  fingers  clenched.  The  lower  extremities  are 
extended  at  hip,  knee,  and  ankle,  and  the  toes  are 
strongly  flexed ;  less  commonly,  the  toes  are  strongly  ex- 
tended, and  then,  if  the  spasm  has  persisted  for  some  time, 
pes  cavus  is  usually  present.  A  considerable  degree  of 
subluxation  at  the  several  joints  may  occur  when  the  per- 
sistent spasm  is  severe. 

The  face  may  show  signs  of  the  general  persistent 
spasm.  The  expression  is  fixed  and  mask-like,  and  there 
is  frequently  retraction  of  the  angle  of  the  mouth.  Nys- 
tagmus is  the  expression  of  similar  spasticity  occurring  in 
the  ocular  mechanism. 

Bulging  of  the  fontanelle  is  not  an  uncommon  early 
symptom,  and  it  may  be  followed  by  considerable  disten- 
sion of  the  superficial  vieins  of  the  scalp,  sometimes  amount- 
ing to  a  "  caput  medusae,^'  such  as  occurs  characteristically 
in  hydrocephalus. 
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Ocular  symptoms. — Strabismus  is  commonly  met  with  and 
is  usually  of  a  changing  and  transient  nature.  Definite 
ocular  palsies  are  rare.  Marked  retraction  of  the  eyelids 
often  occurs,  and  with  it  absence  of  involuntary  nictitation 
is  usual .  Nystagmus  of  the  spontaneous  variety  is  common, 
as  is  also  rolling  movement  of  the  eyes.  These  signs  must 
be  considered  as  spastic  signs,  the  ocular  analogue  of 
rigidity  of  limb  and  trunk  muscles. 

The  pupils  usually  show  no  inequality  and  react  normally. 
They  tend  to  be  contracted  in  the  early  stages  and  dilated 
in  the  stage  of  hydrocephalus.  Oscillating  pupil  some- 
times occurs.  Optic  neuritis  is  quite  rare ;  it  occurred  in 
8  per  cent,  only  of  the  cases  examined  by  Dr.  Lees  and 
Sir  Thomas  Barlow,  and  this  fact  stands  out  in  striking 
distinction  from  the  frequency  of  optic  neuritis  in  tuber- 
cular meningitis. 

Primary  optic  atrophy  may  occur  when  the  stage  of 
hydrocephalus  is  reached. 

Transient  blindness  has  been  frequently  noticed.  In 
such  cases  the  optic  discs  have  been  normal  and  the  light 
reflex  has  persisted.  Moreover,  sight  has  been  as  a  rule 
completely  restored  in  those  cases  which  recovered.  It 
is  far  from  easy  to  account  adequately  for  the  occur- 
rence of  this  phenomenon ;  a  temporary  inhibition  of  the 
function  of  the  lower  visual  centres  by  toxic  products  of 
the  meningitic  process  has  been  suggested.  Photophobia 
may  be  present.  In  a  few  cases  a  rare  and  destructive 
inflammatory  condition  of  the  eyeball,  to  which  from  its 
ophthalmoscopic  appearance  the  name  of  '^  pseudoglioma  " 
has  been  applied,  has  been  met  with. 

Champing  movements  of  the  mouth  and  tongue  are 
sometimes  very  conspicuous,  and  they  may  occur  not  only 
in  sucklings  but  also  in  older  children.  Grinding  of  the 
teeth  also  occurs.  Such  movements  may  be  met  with  in 
all  cerebral  diseases  in  childhood.  They  are  common, 
for  example,  in  diplegia,  tumours  involving  the  upper 
mesencephalon,  and  in  tubercular  meningitis. 

The  psychical  state  is  at  first  one  of  irritability  alternating 
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with  drowsiness,  and  there  is  often  much  screaming  and 
crying,  presumably  from  acute  pain.  Subsequently,  the 
condition  is  one  of  what  may  be  called  shallow  coma.  In 
the  hydrocephalic  stage  the  child  is  usually  placid  and  does 
not  cry,  nor  does  it  appear  to  suffer. 

Respiration  is  at  first  more  rapid  than  normal.  Later  in 
the  course  of  the  malady  '^cerebral  grouped  breathing" 
occurs.  Five  or  six  respirations  of  equal  depth,  and  not 
accompanied  by  flushing  or  stertor,  are  followed  by  a  com- 
paratively long  pause,  at  the  end  of  which  a  deep  sighing 
inspiration  commences  a  second  group  of  respirations,  again 
followed  by  a  pause.  This  is  the  form  of  grouped  breath- 
ing common  to  many  conditions  of  cerebral  depression 
(meningitis,  tumour,  diplegia,  haemorrhage)  and  has  been 
termed  *•'  cyclic "  breathing  in  contradistinction  to  that 
form  of  breathing  in  which  the  respiration  waxes  and  wanes 
between  the  pauses — Cheyne  Stokes  respiration.  The 
latter  is  rarely  met  with  in  any  morbid  state  primarily 
cerebral ;  it  is  usually  associated  with  some  form  of  toxaemia. 

The  pulse  rate  is  either  normal  or  its  rapidity  is  increased, 
but  a  slow  pulse  is  unusual. 

Vaso- motor  phenomena  are  rare.  The  tdche  cerebrale  is 
not  often  distinct  and  the  herpetic  eruptions  so  common  in 
epidemic  meningitis  are  not  met  with. 

The  temperature  is  moderately  raiseir-99°-102'5°  F. — 
and  is  irregular.  Terminal  hyperpyrexia  has  been  often 
noticed,  but  in  long-standing  cases  in  which  vitality  is  much 
reduced,  the  temperature  may  be  subnormal. 

Retraction  of  the  abdomen  is  as  rare  in  posterior  basic 
meningitis  as  it  is  common  in  the  tuberculous  variety. 
The  bowels  in  the  later  stages  of  the  disease  are  obstin- 
atelv  confined. 

Paralysis, — It  is  usually  stated  that  paralysis  is  never 
present  in  the  disease,  and  it  is  true  that  absolute  loss  of  all 
movement  in  any  part  of  the  body  is  rare.  There  is,  how- 
ever, great  paralysis  in  effect;  for  the  child  with  posterior 
basic  meningitis  when  general  extensor  spasm  is  persistent 
is  much  more  paralysed  than  is  the  dog  with  his  cerebral 
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hemispheres  removed,  aud  perhaps  hardly  less  paralysed 
than  is  the  cat  in  which  the  mesencephalon  has  been  com- 
pletely transected.  Further,  the  decerebrate  extensor 
rigidity  which  immediately  ensues  and  persists  in  the  cat 
upon  such  transection  is  probably  physiologically  identical 
with  persistent  extensor  spasm.  In  the  child  instanced  it 
is  doubtful  whether  any  centres  situated  higher  than  the 
mesencephalon  are  functioning.  May  not  the  same  factor 
which  causes  temporary  blindness  also  act  upon  the  less  re- 
sistant motor  region  of  the  cortex  and  put  this  out  of  action  ? 

General  emaciation  is  invariable,  and  it  may  reach  an 
extreme  degree  even  in  cases  which  eventually  recover. 

Hydrocephaliis, — For  a  description  of  this  condition,  which 
often  supervenes  in  cases  of  posterior  basic  meningitis,  the 
reader  is  referred  to  the  special  account  of  this  condition. 

Duration, — The  duration  of  fatal  cases  usually  is  from 
three  to  fifteen  weeks  and  the  average  duration  eight 
weeks — that  is,  about  twice  as  long  as  the  average  duration 
of  cases  of  tuberculous  meningitis. 

In  the  series  of  cases  reported  by  Dr.  Lees  and  Sir 
Thomas  Barlow  16  per  cent,  recovered  completely,  50  per 
cent,  were  fatal,  while  in  the  remainder  recovery  was 
incomplete — hydrocephalus,  mental  defects,  blindness  and 
deafness  being  among  the  persistent  effects.  It  is  not 
uncomimon  for  children  who  have  incompletely  recovered 
to  die  suddenly  after  a  very  brief  illness,  and  upon  post- 
mortem  examination  nothing  more  than  slight  hydro- 
cephalus may  be  found. 

Causation. — The  diplococcus  of  Still  occurs  in  pure 
growth  in  the  exudation  at  the  base  of  the  brain.  It  is 
aerobic  and  grows  readily  at  a  temperature  of  89°  C.  upon 
most  solid  media,  and  especially  well  upon  blood  agar.  It 
is  very  difficult  to  grow  upon  blood  serum,  but  it  thrives 
upon  broth  and  milk.  The  growth  upon  blood  agar  is 
characteristic.  It  is  very  rapid  and  profuse  and  the  super- 
ficial growth  resembles  thick  white  paint,  tending  to  bead 
at  the  margin. 

The  cocci  vary  in  shape  from  an  almost  complete  sphere 
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to  a  hemisphere,  and  they  have  their  opposed  surfaces 
flattened  or  even  concave,  the  two  being  separated  by  a 
narrow,  clear  space.  The  diplococci  have  no  distinct 
capsule  and  tend  to  group  in  pairs,  so  that  an  appearance 
like  that  of  Micrococcita  tetragonua  is  produced.  They  are 
only  rarely  found  within  the  cells  of  the  exudate.  This 
organism  diflEers  from  the  pneumococcus  in  being  smaller, 
in  never  developing  an  arrangement  like  a  streptococcus, 
and  in  not  coagulating  milk.  It  resembles  the  Diplococcus 
intracellularis  meningitidis  of  Weichselbaum,  its  much 
greater  vitality,  however,  excepted.  Dr.  Still  considers  that 
his  diplococcus  and  that  of  Weichselbaum  are  two  natural 
varieties  of  the  same  organism. 

The  diplococcus  of  posterior  basic  meningitis  is  patho- 
genic for  guinea-pigs,  rabbits,  and  mice  when  injected  into 
the  peritoneal  cavity  or  into  the  veins,  but  no  result  follows 
its  subcutaneous  introduction,  thus  diflEering  widely  from 
the  pneumococcus. 

Path  of  access, — In  the  majority  of  cases  the  organism 
gains  access  to  the  posterior  fossa  of  the  skull  from  the 
naso-pharynx,  via  the  Eustachian  tube,  middle  ear,  and 
petro-squamosal  suture,  which  in  the  first  three  years  of  life 
is  closed  by  membrane  only.  It  must  be  pointed  out  that 
micro-organisms  may  travel  along  apparently  normal 
mucous  membranes,  and  it  is  no  argument  against  infection 
along  the  path  above  described  that  no  abnormality  of  the 
middle  ear  should  be  found  post  mortem.  Definite  otitis 
media  is  found  in  a  few  of  the  cases  only.  It  is  most 
important,  however,  to  bear  in  mind  that  in  a  large  number 
of  the  cases  the  symptoms  of  meningitis  definitely  follow 
a  catarrh  of  the  naso-pharynx. 

Posterior  basic  meningitis  hardly  ever  follows  chronic 
otitis  with  bone  destruction. 

Etiology. — The  sexes  are  equally  affected.  The  disease 
occurs  most  frequently  during  the  first  year  of  life,  and 
90  per  cent,  of  the  cases  occur  within  the  first  two  years  of 
life.  After  the  third  year  has  passed  posterior  basic  menin- 
gitis is  rarely  met  with. 
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The  seasonal  prevalence  of  the  disease  in  London  is 
remarkable.  A  large  majority  of  the  cases  occurred  in  the 
first  four  months  of  the  year^  and  sometimes  the  number  of 
cases  which  came  under  notice  within  a  few  days  suggest 
an  "  epidemic  incidence/'  Heredity  seems  to  play  no  part  in 
the  causation  of  this  malady.  Inherited  syphilis  may  be 
said  to  act  as  a  predisposing  cause  only,  in  that  it  lowers 
the  general  resistance  of  the  child  to  infection. 

Previous  health. — The  disease  generally  occurs  in  children 
who  are  apparently  healthy.  Sometimes  they  are  described 
as  having  been  always  weakly,  and  in  others  rickets  has 
been  present.  In  a  large  number  of  cases  the  symptoms 
of  meningitis  follow  immediately  upon  those  of  nasal, 
bronchial,  or  intestinal  catarrh,  and  in  other  cases  it  occurs 
in  the  course  of  those  specific  fevers  which  are  commonly 
associated  with  catarrh,  namely,  measles,  influenza,  German 
measles,  and  whooping-cough.  Otorrhoea,  generally  of 
short  standing,  is  not  uncommonly  present  in  these  cases. 

Injury, — In  quite  a  number  of  cases  the  history  of  a  fall 
or  a  blow  upon  the  head,  often  of  a  comparatively  trifling 
nature,  which  immediately  preceded  the  onset  of  symptoms, 
is  forthcoming.  Such  histories  are  met  with  too  often 
to  admit  of  the  relationship  of  injury  to  symptoms  being 
always  one  of  coincidence  alone.  A  similar  history  is  often 
obtained  in  cases  of  tubercular  meningitis  and  also  in 
cases  of  cerebral  tumour.  There  can  be  little  doubt  that 
such  injuries  act  as  immediate  exciting  causes  of  the  appear- 
ance of  symptoms. 

Morbid  anatomy, — ^The  initial  seat  of  the  inflammation  is 
most  commonly  the  pia  arachnoid  overlying  the  fourth 
ventricle ;  less  commonly  it  is  the  pia  mater,  which,  passing 
below  the  splenium  callosi,  enters  the  great  transverse 
fissure  of  the  brain  as  the  velum  interpositum,  and  when 
commencing  in  the  latter  situation  it  is  usually  much  less 
extensive  than  when  starting  over  the  fourth  ventricle. 
The  pia  arachnoid,  at  first  thickened  and  injected,  becomes 
soon  covered  with  a  yellowish-green  coating  of  pure  lymph, 
which  as  the   inflammation  spreads  comes  to    cover  the 
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medulla,  and  extending  forwards  along  the  base  of  the  brain, 
fills  up  the  hollows  and  invests  the  issuing  nerves  as  far 
forward  as  the  optic  chiasma.  Generally  there  is  some 
affection  of  the  membranes  covering  the  tips  of  the  temporal 
lobes  upon  their  lower  and  internal  surfaces.  The  pia  upon 
the  lower  surface  of  the  cerebellum  is  generally  affected, 
and  that  upon  the  upper  surface  is  almost  always  involved  to 
a  greater  or  less  extent.  Extending  downwards  from  the 
medulla,  the  meningitis  may  involve  any  extent  of  the 
spinal  cord.  Sometimes  the  spinal  cord  is  quite  free,  and 
in  some  cases  when  the  lower  part  of  the  spinal  cord  and 
roots  of  the  cauda  equina  are  found  covered  with  yellow- 
green  lymph,  the  dorsal  region  being  free,  it  is  probable  that 
this  lymph  is  simply  carried  down  into  the  lower  theca  by  the 
current  of  cerebro-spinal  fluid,  and  adheres  to  the  spinal 
cord  and  nerve-roots.  For  in  such  cases  the  spinal  pia  to 
which  the  lymph  is  adherent  may  not  show  any  signs  of 
inflammation.  The  inflammation  does  not  extend  beyond 
the  limits  here  given,  never  reaching  the  anterior  part  of 
the  base  or  on  to  the  vertex  of  the  brain.  Reaching  the 
ependyma  of  the  fourth  ventricle  through  the  posterior 
foramina,  and  the  lateral  and  third  ventricles  by  the  great 
transverse  fissure  and  the  velum  interpositum,  the  inflam- 
matory process  is  said  to  spread  throughout  the  ventricular 
system.  Finally,  condensation  of  the  deposited  lymph  and 
cicatrisation  of  the  affected  pia  arachnoid  occur  which 
leads  to  closure  of  the  foramina  of  Majendie  and  Luschka 
in  the  roof  of  the  fourth  ventricle,  through  which  the 
cerebro-spinal  fluid  leaves  the  ventricular  system.  The 
ventricular  meningitis  may  lead  by  adhesion  to  complete 
obliteration  of  the  cavity  of  the  fourth  ventricle.  More 
frequently  the  aqueduct  of  Sylvius  becomes  blocked  or 
obliterated.  Further,  the  involvement  of  the  velum  inter- 
positum may  cause  strangling  of  the  veins  of  Galen.  There 
are,  then,  all  the  factors  present  for  the  production  of  hydro- 
cephalus, which  condition  supervenes  in  proportion  to  the 
severity  and  extent  of  the  meningitic  process  and  its  effect 
in  obliterating  the  usual  channels  of  outflow  for  the  cerebro- 
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spinal  fluid  and  also  in  proportion  to  the  prolongation  of 
life  after  the  disease  is  manifest.     (See  Hydrocephalus.) 

There  is  usually  considerable  excess  of  fluid  in  the  sub- 
arachnoid space  at  the  base  of  the  brain.  The  fluid  is 
turbid  yellowish-green  in  colour  and  contains  flakes  of 
purulent  lymph.  It  is  not  usual  for  dense  cicatrisation  to 
occur  on  the  exudate  investing  the  cranial  nerves,  and  it  is 
for  this  reason,  perhaps,  that  cranial  nerve  palsies  are  rare 
in  this  disease  as  compared  with  the  tuberculous  varieties. 
Except  in  cases  very  early  fatal  the  usual  signs  of  raised 
intra-cranial  pressure  are  present.  The  convolutions  of 
the  vertex  are  flattened  and  dry  upon  the  surface  and  the 
theca  spinalis  is  almost  always  distended  in  cases  of  any 
standing.  Local  annular  obliteration  of  the  thecal  space 
by  adhesions  between  the  spinal  cord  and  its  membranes 
has  also  been  met  with. 

The  other  organs  of  the  body  present  no  special 
peculiarity  beyond  extreme  emaciation,  except  that  in 
some  cases  periarticular  swellings  have  been  noticed  from 
which,  in  several  cases  Dr.  Still  obtained  pure  cultures  of 
the  specific  diplococcus. 

Diagnosis, — In  the  earliest  stages  of  posterior  basic 
meningitis  .the  diagnosis  may  be  difficult.  A  distinction 
has  to  be  made  between  this  disease  and  other  acute 
diseases  the  onset  of  which  is  marked  by  rapid  rise  of 
temperature,  headache,  vomiting,  and  convulsions.  The 
disease  cannot  be  distinguished  from  tuberculous  menin- 
gitis at  this  stage,  and  it  is  liable  to  be  mistaken  for  pneu- 
monia, typhoid  fever,  and  acute  miliary  tuberculosis. 

Pneumonia  is  especially  deceptive  in  that  transient  head 
retraction  may  occur  as  a  symptom.  Careful  observation 
of  the  respiration  frequency,  and  of  the  pulse-respiration 
ratio  should  lead  to  the  avoidance  of  error. 

If  in  a  given  case  the  head  become  strongly  retracted 
within  the  first  few  days,  the  condition  is  probably  one  of 
otitis  media  or  of  posterior  basic  meningitis,  and  exami- 
nation of  the  tympanic  membranes  will  here  aid  the 
diagnosis.     It  should  be  remembered  that  head  retraction 
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which    is    variable    is    rarely    due     to     posterior    basic 
meningitis. 

At  the  end  of  the  first  week  the  question  "  Meningitis  or 
not  ?  "  will  become  settled,  and  having  regard  to  the  wide 
diflEerence  in  the  prognosis  that  the  determination  whether 
the  meningitis  is  simple  or  tuberculous  entails,  this  question 
must  be  carefully  considered.  The  distinction  can  only  be 
made  by  a  careful  consideration  of  the  collective  sym- 
ptoms and  signs  of  the  case,  and  not  by  the  presence  or 
absence  of  any  one  or  two  symptoms.  The  chief  points 
of  difference  are  here  given  in  the  form  of  a  table. 

Tub^reuloHt. 

f  Usually  over  one 
.  <     year,  often  over 
C    two. 


Age. 

Preceding  condition 

Head  retraction 

Persistent  tonic  spasm 

Nystagmus 

Amaurosis 

Optic  neuritis 

Bradycardia   .        . 

Abdominal  retraction 

Hydrocephalus 

Duration 

Result 


Posterior  bcuie. 

Under  two  years . 

Catarrh 

Prominent  symptom 

Usual  . 

More  marked 

OccmTence  . 

Rare 

Rare 

Never  marked 

Common 

Longer 

16  per  cent,  recover 


Not  marked. 
Not  usual. 
Often  absent. 
Non-occurrence. 
Common. 
Common. 
Yeiy  marked. 
Not  common. 
Shorter. 
Always  fatal. 


Prognom'if. — In  these  cases  the  outlook  is  decidedly  more 
hopeful  than  in  cases  of  tuberculous  meningitis.  In 
children  of  over  a  year  the  prognosis  is  better  than  in 
infants.  Unfortunately,  cases  very  frequently  come  under 
observation  in  so  advanced  a  stage  of  the  disease  as  to 
give  little  hope  that  treatment  will  materially  assist  the 
healing  process. 

Amaurosis  usually  disappears  completely. 

It  must  be  remembered  that  in  cases  apparently  recovered 
a  considerable  degree  of  mental  deficiency  may  result,  and 
also  that  when  fair  recoverv  seems  attained  sudden  and 
unexpected  death  may  occur,  and  an  unsuspected  condition 
of  ventricular  distension  may  be  found  at  the  autopsy. 

Treatment, — In  view  of  the  difficulty  of  diagnosis  between 
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this  disease  in  its  early  stages  and  otitis  media^  it  seems 
advisable  that  puncture  of  the  tympanic  membrane  should 
in  all  cases  be  performed^  especially  as  this  operation  has 
definitely  improved  the  general  condition  in  cases  of  pos- 
terior basic  meningitis,  and  is  quite  without  danger  when 
performed  by  skilled  hands. 

Vigorous  use  of  mercury  and  iodide  of  potassium  in 
large  doses  (one  to  three  grains  every  two  hours,  even  in  a 
young  infant)  should  be  always  employed. 

The  greatest  care  in  the  feeding  and  nursing  of  these 
children  is  necessary.  Drainage  of  the  lateral,  or  of  the 
fourth  ventricle  in  cases  in  which  hydrocephalus  has  de- 
veloped has  not  been  followed  by  any  satisfactory  results 
at  present. 

Simple  Vertical  Meningitis  of  Children 

Under  this  name  Dr.  Lees  and  Sir  Thomas  Barlow 
describe  a  form  of  meningitis  affecting  chiefly  the  con- 
vexity of  the  brain  upon  its  anterior  aspect.  The  posterior 
fossa  is  rarely  affected.  Following  a  stage  of  hyperaemia 
and  oedema  of  the  pia  arachnoid  a  suppurative  exudation 
beneath  the  arachnoid  occurs,  covering  the  convolutions  of 
the  affected  area  with  a  uniform  yellow  sheet.  Inflam- 
matory conditions  of  other  viscera  often  co-exist,  such  as 
pneumonia,  empyema,  and  pericarditis. 

These  cases  present  considerable  difficulty  in  diagnosis. 
Retraction  of  the  head  and  ocular  symptoms  are  usually 
absent.  Vomiting  is  less  frequent  than  in  posterior  basic 
meningitis ;  convulsions  and  pyrexia  are  the  rule,  but  in 
some  cases  they  are  entirely  absent.  The  duration  of  the 
disease  is  generally  not  more  than  a  week,  and  the  result 
is  always  death.  These  authors  do  not  attribute  the  disease 
to  the  organism  of  posterior  basic  meningitis,  and  they 
consider  the  path  of  infection  to  be  from  the  nasal  cavities 
to  the  anterior  fossa  of  the  skull.  There  does  not  seem  to 
be  sufficient  reason  for  separating  this  form  of  meningitis 
from  the  varieties  of  acute  suppurative  meningitis  to  be 
subsequently  described,  and   it  appears  to  resemble  clini- 
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cally  the  cases  referred  to  later  on  as  acute  meningitis 
occurring  in  adynamic  subjects  and  presumably  due  to 
pneumococcus  infection.  The  term  ^^  simple "  is  perhaps 
confusing  when  applied  to  an  acute  suppurative  process 
with  a  highly  probable  specific  microbic  origin. 

Acute  Suppurative  Meningitis 

This  condition  is  met  with  much  more  frequently  in 
childhood  than  in  adult  life.  The  majority  of  infantile 
cases  occur  in  children  during  the  first  two  years  of  life, 
when  acute  meningitis  is  stated  to  be  of  more  common 
occurrence  than  tuberculous  meningitis.  It  is  very  rare 
between  the  ages  of  2  and  14  years,  and  at  the  latter 
period  it  attains  its  more  frequent  adult  incidence. 

Hereditary  influences  appear  to  have  no  relation  to  its 
occurrence.  The  causal  factors  are  many,  and  they  may 
be  conveniently  divided  into  three  groups  :  (1)  Certain 
special  causes ;  (2)  Extension  to  the  meninges  of  micro- 
organisms from  areas  of  disease  in  their  immediate  neigh- 
bourhood ;  (3)  Infection  of  the  meninges  as  a  part  of  a 
general  septicaamia. 

(1)  Special  caiwes, — These  are  comparatively  rare  and 
unimportant,  insolation  and  injuries  to  the  head  being  alone 
worthy  of  mention. 

(2)  Extension  from  infective  disease  of  neighbouring  strtic- 
tures, — This  group  comprises  by  far  the  most  important 
causes  of  acute  meningitis,  and  in  comparison  cases  of  this 
disease  arising  from  other  causes  are  rare.  Septic  affections 
of  the  cranial  bones  and  of  the  face  and  scalp  (wounds, 
furuncles,  anthrax,  cellulitis,  impetigo)  may  give  rise  to 
acute  meningitis,  and  in  these  conditions  the  infection  of 
the  meninges  is  preceded  by  a  septic  thrombosis  of  the 
veins  draining  the  infected  area  and  opening  into  the  intra- 
cranial blood  sinuses,  the  path  of  infection  being  the 
thrombosed  veins. 

Much  more  frequently  the  disease  results  from  suppu- 
ration occurring  in  the  nasal  cavities,  the  orbit,  and  the 
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middle  ear,  the  last  being  by  far  the  most  important.  Some- 
times the  infection  spreads  to  the  meninges  by  vascular 
migration,  sometimes  along  small  veins  joining  the  men- 
ingeal circulation.  More  often  destruction  of  the  bone 
separating  the  dura  mater  from  the  infected  cavity  allows 
a  direct  spreading  of  the  infection  into  the  meninges.  In 
rare  cases  acute  meningitis  may  arise  from  the  rupture 
into  the  arachnoid  space  or  ventricles  of  a  cerebral  or  cere- 
bellar abscess,  itself  the  result  of  nasal,  orbital  or  mastoid 
disease. 

(3)  General  diseases, — There  is,  perhaps,  no  general 
infective  disease  that  may  not  be  complicated  by  acute 
meningitis  either  directly  or  through  the  advent  of  one  of 
the  conditions  which  determine  meningitis. 

In  the  first  case,  it  is  only  necessary  for  an  organism  of 
the  disease  or  one  of  secondary  infection  to  gain  access 
to  the  meninges  by  the  blood-stream.  In  the  second  case, 
a  suppurative  otitis,  for  example,  may  arise  under  the  in- 
fluence of  the  primary  infection,  and  from  this  focus  of 
disease  the  meninges  may  be  affected. 

Among  general  diseases,  those  most  frequently  causing 
meningitis  are  scarlet  fever,  measles,  smallpox,  rheumatic 
fever,  enteric  fever,  influenza,  all  kinds  of  pyaDmic  and 
puerperal  infections,  and  especially  pneumonia ;  for  it  has 
been  conclusively  proved  that  suppurative  meningitis  may 
result  from  infection  of  the  meninges  with  the  pneumo- 
coccus  alone  (Netter,  Laveran,  Leyden,  and  others).  The 
meningeal  infection  may  be  pure  or  mixed.  When  pure 
the  pneumococcus  is  generally  the  organism  present ;  more 
rarely  it  is  a  streptococcus.  More  commonly  several  kinds 
of  organisms  are  found  in  the  meninges,  the  pneumococcus, 
staphylococci,  streptococci  and  the  Bacillus  coli  communis 
being  those  usually  present. 

Morbid  anatomy, — The  affection  of  the  meninges  may  be 
partial  or  it  may  be  general,  and  may  involve  the  whole 
surface  of  the  brain  and  spinal  cord  and  the  central  ven- 
tricular system.  The  pia  mater  is  especially  affected,  and 
in   the   early  stages  it  is  markedly  injected ;  afterwards 
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there  is  a  small-celled  exudation  both  into  the  pia 
mater  and  into  the  substance  of  the  underlying  nervous 
tissues.  Later,  a  sero-fibrinous,  or  more  often  a  purulent, 
exudation  occurs  beneath  the  pia  mater,  and  this  collects 
especially  along  the  vessels ;  it  extends  to  the  outer 
surface  of  the  pia,  filling  the  subarachnoid  spaces;  the 
ventricles  also  may  be  filled  with  pus.  More  often  the 
ventricles  contain  an  excess  of  clear  fluid.  The  hemi- 
spheres of  the  cerebrum  and  cerebellum  are  not  infre- 
quently adherent  to  the  dura  over  a  limited  area,  which 
is  deeply  infiltrated  with  pus,  the  surrounding  tissue  being 
much  softened  in  cases  in  which  infection  has  proceeded 
directly  from  diseases  of  the  cranial  bones.  As  a  rule, 
the  convexity  of  the  cerebrum  is  predominantly  affected, 
the  base  being  affected  to  a  less  degree ;  acute  meningitis 
confined  to  the  latter  situation  is  rare. 

Clinical  aspect. — The  onset  of  symptoms  is  sudden,  and  no 
prodromal  signs  are  manifest  other  than  those  of  the  ante- 
cedent condition,  when  such  is  present.  A  severe  rigor 
followed  by  high  pyrexia  and  general  or  partial  con- 
vulsion generally  occurs.  Intense  headache,  photophobia, 
and  irritability  are  followed  by  delirium,  often  of  a  violent 
character,  soon  lapsing  into  coma.  Vomiting  and  constipa- 
tion are  almost  always  present.  The  fontanelle  when  still 
present  becomes  markedly  prominent.  Coma  usually  makes 
its  appearance  upon  the  third  day  and  persists  till  death, 
the  advent  of  which  is  rarely  later  than  the  eighth  day. 
During  the  comatose  period  certain  signs  make  their  ap- 
pearance, which  are  common  to  many  forms  of  menin- 
gitis— general  extensor  rigidity,  head  retraction,  trismus, 
champing  of  the  jaws,  grinding  of  the  teeth,  irregular 
movements  of  the  eyes,  and  strabismus  are  common  sym- 
ptoms. The  pulse  is  rapid  throughout.  The  respiratory 
movements  are  rapid,  and  in  the  final  stages  are  apt  to  be 
irregular  and  cyclic.  Vomiting  and  convulsions  usually 
occur  at  intervals  until  the  last.  Sometimes  periods  of 
delirium  alternate  with  periods  of  coma  from  the  second 
day  onwards.     Optic  neuritis  is  rarely  observed,  since  in 
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most  cases  life  is  not  sufficiently  prolonged  to  allow  of  its 
development.  Death  occurs  either  during  an  attack  of 
convulsions  or  from  respiratory  failure. 

From  the  above  brief  description  of  the  clinical  aspect 
of  acute  meningitis  it  will  be  seen  that  a  stage  of  irritative 
phenomena^  followed  by  a  stage  of  paralytic  phenomena, 
is  very  striking.  The  two  stages,  however,  merge  very 
gradually  the  one  into  the  other. 

Special  mention  must  be  made  of  cases  in  which  acute 
meningitis  supervenes  upon  a  grave  adynamic  bodily  con- 
dition, for  then  the  severe  initial  symptoms  of  acute  menin- 
gitis are  prone  to  be  absent,  and  the  patient  may  lapse  into 
coma  and  die  without  any  marked  indication  of  meningitis. 

The  progiiosis  in  this  disease  admits  of  no  discussion 
except,  perhaps,  in  cases  in  which  immediately  after  the 
appearance  of  symptoms  the  obvious  cause  of  the  men- 
ingitis can  be  removed  by  surgical  interference — for 
instance,  mastoid  disease.  Such  cases  have  recovered, 
but  it  is  not  easy  to  distinguish'  between  the  symptoms  of 
severe  disease  of  the  middle  ear  and  those  of  commencing 
meningitis,  and  it  is  only  fair  to  acknowledge  that  a  case 
which  recovers  under  these  circumstances  had  probably 
not  progressed  to  actual  meningitis. 

The  diagnosis  presents  little  difficulty  except  in  adynamic 
patients.  The  sudden  onset  of  convulsion  and  delirium 
with  a  rigor  and  high  pyrexia  are  characteristic.  Further, 
in  many  cases  a  local  cause  indicating  the  nature  of  the 
disease,  such  as  ozasna,  orbital  cellulitis,  or  otitis  media, 
can  be  found  on  examination. 

TreatmenL — Any  removable  local  cause  should  be  at 
once  attended  to,  otherwise  the  treatment  of  the  disease 
is  palliative  only.  The  pyrexia  should  be  treated  with 
sponging,  and  ice  to  the  head  is  advisable  if  it  relieves  the 
suffering.  Bromides  and  chloral  should  be  freely  admini- 
stered, and  violent  convulsions  may  be  treated  by  inhala- 
tion of  small  quantities  of  chloroform.  Lumbar  puncture 
may  be  employed  to  relieve  intense  pain. 


EPIDEMIC  CEREBRO-SPINAL  MENINGITIS 
Cekebro-spixal   Fever,   Malignant   PcRprRic   Fever 

The  description  of  this  condition  is  usually  included  in 
that  of  the  specific  fevers.  The  close  parallelism,  however, 
of  this  form  with  other  forms  of  meningitis,  both  in  clini- 
cal features,  anatomical  characteristics,  and  undoubted 
micro-organismal  origin,  demands  its  description  both  as  a 
specific  fever  and  as  a  variety  of  meningitis.  A  considera- 
tion of  such  a  disease  as  epidemic  meningitis,  linking,  as  it 
were,  the  specific  fevers  as  a  class  with  conditions  of  men- 
ingitis as  a  class,  serves  greatly  to  advance  our  knowledge 
of  the  pathologj'  and  results  of  microbic  infection.  Since 
modern  methods  of  bacteriological  research  have  been  avail- 
able, the  epidemics  which  have  occurred  have  been  few 
and  small,  and  therefore  our  knowledge  of  the  nature  of 
the  specific  organism  is  scanty. 

The  disease  was  first  recognised  at  the  commencement 
of  the  nineteenth  century,  during  the  course  of  which  two 
great  outbreaks  occurred  in  Europe  and  three  in  the  United 
States.  The  epidemic  outbreaks  here  lasted  from  three  to 
twenty-five  years,  apparently  becoming  shorter  as  sanita- 
tion improved.  Great  Britain  has  suffered  but  little,  and 
of  recent  years  only  small  outbreaks  have  occurred. 
These  have  been  in  the  following  localities :  Dublin,  1885- 
1886  ;  Birmingham,  1876;  Galston,  near  Kilmarnock,  1884: 
and  at  certain  villages  in  the  eastern  counties,  1890. 

Etiology, — The  outbreaks  have  occurred  during  a  period 
of  mild  weather,  following  cold,  and  usually  in  the  spring. 
Very  cold  winters  seemed  to  prevent  the  occurrence  of  the 
disease,  which  is   unknown  in  Arctic  climates.     Other  cli- 
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matic conditions  seem  to  have  no  influence  upon  its  incidence. 
It  has  no  predilection  for  sex,  but  it  affects  chiefly  children 
and  young  adults. 

The  manner  in  which  the  disease  appears  and  spreads  is 
peculiar.  It  tends  to  break  out  simultaneously,  in  dis- 
connected areas,  and  does  not  spread  either  by  contiguity 
or  upon  lines  of  traffic,  neither  can  its  origin  be  traced  to 
food  or  water  supply. 

Micro-organism. — In  almost  all  the  cases  which  have 
been  suflBciently  worked  out  a  peculiar  micro-organism 
has  been  found  in  the  cerebro-spinal  fluid  and  meninges, 
considered  by  many  competent  observers  to  be  identical 
with  the  Diplococcus  lanceolatus  of  pneumonia.  Other 
observers  regard  it  as  similar  to,  but  not  identical 
with  that  organism.  The  organism  found  in  epidemic 
meningitis  differs  in  many  minor  points  from  the  pneu- 
mococcus,  and  at  the  present  time  it  is  difficult  to  be  sure 
of  the  meaning  of  such  minor  differences,  whether  they 
indicate  specifically  distinct  organisms  or  natural  variations 
in  virulence  and  mode  of  growth,  of  one  species. 

Morbid  anatomy. — In  epidemic  meningitis  there  is  an  acute, 
widely-spread  inflammatory  condition  of  the  pia  arachnoid  of 
both  brain  and  spinal  cord,  followed  after  a  few  days  by  puru- 
lent effusion  into  the  arachnoid  space.  Except  for  the  general 
tendency  to  the  occurrence  of  haDmorrhages,  the  post-mortem 
appearances  are  similar  to  those  of  suppurative  meningitis. 

Symptoms  and  course. — These  are  liable  to  great  varia- 
tions. Speaking  generally,  it  may  be  said  that  the  onset 
is  acute,  with  a  rigor,  vomiting,  high  fever,  depression, 
severe  headache,  delirium,  and  retraction  of  the  head. 
Preceding  the  onset  for  a  day  or  two,  there  may  be  rigors, 
malaise,  and  headache.  The  pain  generally  spreads  down 
the  back  and  to  the  limbs,  and  extreme  restlessness  ensues, 
to  be  followed  by  delirium  and  coma.  Cutaneous  eruptions, 
erythema,  herpes,  and  petechial  spots  are  common.  The 
eyes  are  almost  always  suffused  in  the  early  stages  of  the 
disease.  In  the  late  stages  destructive  panophthalmitis 
and  otitis  media  are  common. 
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The  duration  of  the  illness  varies  greatly,  from  ten  days 
to  several  weeks,  and  almost  at  any  period  recovery  may  set 
in  or  death  may  occur. 

As  in  typical  specific  fevers,  an  abortive  form,  from 
which  recovery  takes  place,  and  two  malignant  forms, 
adynamic  and  haemorrhagic,  occur ;  the  first  of  the  malig- 
nant forms  characterised  by  sudden  onset,  early  collapse, 
and  severe  cardio-vascular  depression,  the  second  by  the 
early  appearance  of  cutaneous  and  other  hasmorrhages; 
both  of  these  forms  are  invariably  fatal.  An  intermittent 
form  with  some  superficial  resemblance  to  malaria  is  also 
described. 

Other  nervous  symptoms  are  met  with  similair  to  those  of 
the  other  forms  of  meningitis,  but  they  are,  as  a  rule,  more 
severe. 

Herpes  facialis  and  cutaneous  haemorrhage  are  almost 
constant  features  of  the  disease.  The  most  likely  but  not 
invariable  sequelae  in  cases  that  recover  are,  severe  blind- 
ness, deafness,  hydrocephalus,  and  a  form  of  arthritis  re- 
sembling pyaemic  arthritis. 

Recovery  may  take  place  at  any  stage  of  the  disease.  In 
the  early  stages  it  may  be  complete,  but  in  the  later  stages 
some  permanent  disability  of  sight,  hearing,  mobility,  or 
sensibility  persists.  In  the  late  stages  recovery  leaves  the 
subject  hopelessly  crippled  with  paralysis  and  joint  dis- 
ease, and  generally  both  blind  and  deaf.  Ctmyalescence  is 
generally  tedious. 

The  prognosis  is  worse  in  the  young  and  in  the  old; 
middle-aged  people  recover  more  frequently.  It  is  influ- 
enced by  the  character  of  the  prevailing  epidemic,  whether 
mild  or  severe,  and  depends  largely  upon  the  symptoms 
present  in  a  given  case ;  and  as  the  most  unfavourable  sym- 
ptoms there  may  be  mentioned,  absence  of  prodromal  signs, 
sudden  and  severe  onset,  early  coma,  deep  and  prolonged 
coma,  symptoms  indicating  widely  spread  involvement  of 
both  brain  and  spinal  cord,  pulmonary  complications,  and 
severe  purpura. 

The  diagnosis  is  aided  by  the  knowledge  of  a  prevalent 
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epidemic  and  the  distinction,  from  other  specific  fevers  is 
simple  on  account  of  the  early  appearance  of  conclusive 
signs  of  meningitis,  of  herpes,  and  of  purpura. 

The  treatment  that  is  described  for  other  forms  of  men- 
ingitis applies  to  the  epidemic  variety.  Pyrexia  generally 
requires  special  treatment.  All  measures  tending  to  pi*o- 
duce  depression  and  collapse  must  be  avoided. 


SYPHILITIC   MENINGITIS 

It  is  highly  probable  that  affections  of  the  meninges 
referable  to  a  luetic  cause  are  not  of  themselves  productive 
of  symptoms  in  any  way  comparable  with  those  making  up 
the  clinical  pictures  of  the  several  forms  of  meningitis 
already  described.  In  children  who  are  the  subjects  of 
congenital  or  ^acquired  syphilis  pathological  conditions  of 
the  soft  meninges  are  not  rarely  met  with  post  rnortem.  In 
some  of  these  cases  the  meningeal  affection  is  associated 
with  widely  spread  affection  of  the  central  nervous  system 
and  symptoms  arising  from  the  former  condition  are  con- 
sequently indistinguishable  from  those  of  the  more  im- 
portant central  nervous  lesions.  This  condition  is  invariably 
present  in  adolescent  general  paralysis  of  the  insane. 

In  some  cases  of  acute  cerebral  syphilis  examples  of 
which  have  occurred  in  children  nearing  the  age  of  puberty 
as  the  result  of  acquired  syphilis,  gummatous  inflammation 
of  the  meninges  or  the  presumable  result  of  such  a  con- 
dition, local  thickening  of  the  meninges  associated  with 
local  perivascular  thickening  of  the  vessels,  has  been  found. 
The  symptoms  in  such  cases  resemble  those  of  acute  cere- 
bral tumour,  and  are  similar  to  the  clinical  picture  met  with 
in  the  acute  cerebral  syphilis  of  adults. 

Local  meningeal  thickening  and  adherence  to  the  sur- 
face of  the  brain  are  frequently  met  with  2^ost  mortem  in 
the  subjects  of  congenital  lues  in  whom  no  symptoms  of 
meningeal  affection  have  been  apparent.  The  soft  meninges 
covering  the  vertex  of  the  brain  are  most  often  affected, 
but  those  of  the  base  and  of  the  spinal  cord  may  be  in- 
volved, and  both  the  ependyma  of  the  choroid  plexuses  and 
of  the  ventricles  may  be  affected.     The  pia  arachnoid  may 
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lose  its  usual  trauslucency  and  present  general  opacity.  It 
may  also  adhere  locally  to  the  dura  or  to  the  cerebral 
cortex.  Local  patches  of  thickening  are  of  a  dead  white 
colour  and  vary  in  size  from  that  of  a  lentil  upwards. 
Such  patches  appear  to  have  their  starting  poiut  around  a 
small  blood-vessel  aa  a  perivascular  thickening  which 
spreads  into  the  meninges.  In  these  vessels  endarteritis 
and  general  periarteritis  may  be  met  with.  Disease  of  the 
larger  blood-vessels  is  usually  conspicuous  by  its  absence. 
Thii'kfnit](r  .'iiiil  veiiiTinguf  the-  fpL-iKlyiuLi  is  vei-y  marked 


uinyitii,  till'  ivsiilt  of  acquired  ayphiiiB  in 
a  young  adult. 

in  some  cases,  It  may  be  distributed  in  patches  or  may 
be  general,  and  in  the  lateral  ventricles  the  surface  may 
present  a  markedly  rugose  appearance.  When  the  ependy- 
mal  affection  is  extensive  there  is  always  some  degree 
of  hydrocephalus  and  in  rare  cases  the  latter  may  be  ex- 
treme. It  may  be  said  without  hesitation  that  syphilitic 
disease  is  the  cause  of  a  considerable  number  of  cases  of 
so-called  idiopathic  hydrocephalus.  Thus  in  two  cases 
cicatrisation,  presumably  syphilitic,  had  obliterated  the 
cavity  of  the  fourth  ventricle  below  the  auditory  striEe,  and 
in  another  case  the  Sylvian  aqueduct  was  closed  below  the 
posterior  commissure.     In  neither  of  these  cases  had  there 
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been  symptoms  of  meningitis^  and  both  of  them  presented 
symptoms  similar  to  those  met  with  in  acute  cases  of  cere- 
bral tumour  and  a  rapidly  fatal  result  from  hydrocephalus 
occurred.  The  spinal  meninges  seem  to  be  rarely  affected 
in  these  conditions,  and  when  so  affected  no  symptoms 
referable  to  such  affection  seem  to  occur. 


HEMORRHAGIC    PACHYMENINGITIS 
Hematoma  of  the  Dura  Mater 

This  condition  is  met  with  occasionally  in  children 
during  the  first  three  years  of  life,  but  after  this  period 
it  seems  not  to  occur.  It  is  met  with  almost  always  as  a 
complication  of  certain  specific  fevers  and  a  few  other 
diseases  in  subjects  of  poor  vitality.  Smallpox  and 
typhoid  fever  are  the  most  important  of  these,  but  the 
condition  has  been  also  found  in  pneumonia,  tuberculosis, 
gastro-enteritis,  and  eczema.  Haemorrhagic  pachymenin- 
gitis also  sometimes  occurs  in  those  diseases  character- 
ised by  the  frequent  occurrence  of  haamorrhage,  such 
as  scurvy  rickets,  as  was  first  pointed  out  by  Sutherland. 
The  disease  is  local  in  its  distribution  upon  the  inner  surface 
of  the  dura  mater,  and  it  is  confined  to  the  convexity  of 
the  brain,  the  region  of  the  middle  meningeal  arterial 
supply  and  the  neighbourhood  of  the  superior  longitudinal 
sinus  being  the  places  where  it  most  commonly  occurs.  The 
morbid  process  consists  of  two  stages — (1)  pachymeningitis, 
(2)  haemorrhage  into  the  affected  area  of  the  dura. 

The  process  commences  with  a  separation  of  the  endo- 
thelial lining  and  some  of  the  subjacent  tissue  of  the  dura 
mater  over  a  certain  area  subsequent  to  a  small  round- 
celled  infiltration  of  these  tissues,  and  the  condition  may 
be  with  advantage  compared  to  the  formation  of  the  blister 
which  occurs  in  pemphigus  upon  the  skin  and  mucous 
membranes.  Upon  the  inner  surface  of  the  walls  of  the 
cavity  thus  formed  layers  of  fibrinous  deposit  mixed  with 
small  round  cells  are  deposited  in  the  form  of  lamellse 
which  soon  are  found  to  contain  numerous  blood-vessels  of 
large  calibre,  but  having  only  capillary  walls,  and  these 
walls  are  always  found  in  a  state  of  more  or  less  advanced 
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fatty  degeneration.  Thus  the  common  occurrence  of  con- 
siderable haemorrhage  between  the  lamellae  and  the  forma- 
tion of  subdural  haematoma  is  easily  explained. 

The  disease  may  exist  in  the  form  of  a  single  patch  of 
variable  size,  which  may  be  unilateral  or  may  extend 
across  the  falx  and  become  bilateral.  Sometimes  th«?e 
are  twa  or  more  distinct  patches.  The  extravasations  of 
blood  occurring  in  these  areas  of  disease  vary  from  the 
size  of  a  lentil  to  that  of  a  large  mushroom,  and  when 
small  they  may  be  multiple.  When  examined  soon  after 
the  occurrence  of  haemorrhage  the  haematoma  may  contain 
liquid  blood.  In  later  stages  a  red  clot  or  a  laminated  clot 
may  be  present,  and  long  after  the  extravasation  a  cyst 
with  laminated  walls  and  containing  yellowish-brown  fluid 
is  found. 

Symptomatology, — In  young  cachectic  children  the  con- 
dition occurs  without  symptoms,  and  is  revealed  only  at 
the  necropsy.  In  other  cases  the  first  symptoms  to  arise 
are  those  of  raised  intra-cranial  pressure  with  repeated  and 
rapidly  fatal  convulsions,  and  presumably  their  appear- 
ance is  coincident  with  the  occurrence  of  haemorrhage; 
while  in  a  few  cases  lassitude,  severe  localised  headache, 
vomiting,  myosis,  and  slight  convulsions  precede  by  some 
days  or  even  weeks  the  onset  of  severe  pressure  symptoms. 

This  disease  in  children  has  progressed  to  a  rapidly 
fatal  result  in  those  cases  in  which  the  diagnosis  has  been 
possible.  But  several  instances  of  serous  subdural  cysts, 
presumably  the  final  result  of  haemorrhagic  pachymenin- 
gitis, have  been  found  in  children  dying  from  other  diseases 
at  long  periods  after  the  occurrence  of  cerebral  symptoms. 
The  diagnosis  of  the  condition  is  often  impossible,  and 
where  symptoms  indicating  some  intra-cranial  disturbance 
are  present  it  is  difficult,  sinus  thrombosis,  acute  menin- 
gitis, and  cerebral  tumour  being  the  conditions  with  which 
it  is  liable  to  be  confounded.  From  sinus  thrombosis  the 
differential  diagnosis  cannot  be  made  except  where  some 
obvious  cause  for  sinus  thrombosis,  such  as  ear  disease,  is 
present.    The  characteristic  signs  of  meningitis,  strabismus, 
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retraction  of  the  abdomen,  and  rapid  wasting  are  not  pre- 
sent in  haemorrhagic  pachymeningitis.  Cerebral  tumours 
have  a  more  gradual  course,  and  are  accompanied  usually 
by  optic  neuritis  and  by  signs  of  localising  value,  phe- 
nomena which  do  not  occur  in  association  with  pachy- 
meningitis. The  course  of  the  disease  after  diagnosis 
becomes  relatively  possible,  is  very  rapid  in  children. 

The  pachymeningitis  which  occurs  in  juvenile  general 
paralysis  will  be  referred  to  in  the  section  dealing  with 
that,  disease. 
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Encephalitis,  Infantile  Hemiplegia,  Porencephaly,  Cere- 
bral Agenesia,  Cerebral  Diplegia 

Cerebral  paralysis  in  childhood  may  be  the  result  of  the 
incidence  of  very  varied  lesions  upon  the  tissues  of  the' 
brain.  A  general  description  of  the  nature  of  the  initial 
processes  of  those  diseases  that  have  been  actually  demon- 
strated and  those  which  are  theoretically  probable  is  of 
service  in  facilitating  the  understanding  of  the  several 
clinical  types,  and  aids  in  the  comprehension  of  the  many 
individual  cases  met  with  which  are  apparently  interme- 
diate forms  between  two  or  more  of  the  definite  clinical 
entities  described  in  the  following  pages. 

Bearing  in  mind  that  the  tissues  of  the  brain  consist 
of  (1)  the  essential  nerve-cells  and  their  processes,  the  den- 
drites and  the  nerve-fibres,  (2)  the  supporting  neuroglia 
and  (3)  very  numerous  capillaries,  vessels,  and  lym- 
phatics, it  is  in  the  first  place  possible  to  conceive  of  an 
inflammatory  lesion  local  in  origin  and  either  limited  in 
distribution  or  widely  spread.  The  incidence  of  this  in- 
flammatory lesion  is  upon  all  the  elements  of  the  brain 
tissue  simultaneously.  It  is  not  primarily  incident  upon 
the  vessels,  although  these  show  the  earliest  changes  that 
can  be  recognised  by  the  microscope,  and  throughout  the 
course  of  the  inflammatory  process  the  vascular  changes 
— changes  in  the  vessel-wall  and  its  immediate  neighbour- 
hood— minute  areas  of  thrombosis  and  minute  haemorrhages 
may  be  by  far  the  most  noticeable  histological  alterations. 
Nor  is  the  inflammatory  process  primarily  incident  upon 
the  neuroglia.     It  must  be  remembered  that  the  neuroglia 
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does  not  show  such  marked  changes  as  the  result  of  in- 
flammation as  do  the  connective  tissues  generally.  Further, 
the  essential  nerve-cells  are  not  the  elements  first  affected, 
but  the  changes  that  are  noticeable  in  these  suggest  in  the 
first  place  the  effects  of  poisons  acting  upon  the  cells  and 
in  the  later  stages  the  effects  of  interference  with  their 
blood  supply. 

As  to  the  essential  nature  of  this  inflammatory  process, 
there  is  little  doubt  that  it  is  in  all  cases  the  result  of 
the  advene  of  micro-organisms  to  the  brain  tissue.  The 
organisms  that  produce  uon-suppurative  inflammation  in 
the  brain  are  probably  of  a  special  kind,'and  our  knowledge 
of  them  is  scanty.  When  the  common  organisms  of  sup- 
puration gain  access  to  the  brain  tissue  an  inflammatory 
process  such  as  is  above  described  arises  and  the  result  is 
either  abscess  formation  or  suppurative  meningo-encepha- 
litis.  In  the  other  case  simple  encephalitis  ensues  and  may 
result  either  in  recovery,  partial  or  complete,  cicatrisation, 
porencephaly,  cyst  formation,  or  in  death.  Of  such  a 
nature  are  cases  of  acute  encephalitis  and  many  cases  of 
infantile  hemiplegia. 

The  most  commonly  occurring  vascular  lesion  is  throm- 
bosis, which  is  usually  arterial,  often  venous,  and  some- 
times both  arterial  and  venous.  Such  thrombosis  is  due 
sometimes  to  primary  changes  in  the  vessel  walls;  more  often 
it  is  the  result  of  certain  blood  states  and  of  marasmus. 

Embolism  is  an  occasional  but  not  a  common  cause  of 
cerebral  lesions  in  foetal  life  and  during  the  first  six  years 
of  childhood. 

Haemorrhage  as  a  primary  condition  is  of  rare  occurrence. 
The  majority  of  cases  of  cerebral  haemorrhage  in  children 
are,  as  in  adults,  the  result  of  a  rupture  of  a  vessel  in  a 
.small  focus  of  previously  occurring  thrombosis,  and  are 
comparable  as  regards  cause  with  that  pulmonary  haemor- 
rhage which  occurs  in  phthisis.  Such  haemorrhage  in  chil- 
dren is  usually  the  result  of  syphilitic  vascular  disease. 

Meningeal  haemorrhage  has  been  proved  to  be  of  frequent 
occurrence  during  birth,  but  any  case  in  which  symptoms 
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have  undoubtedly  arisen  therefrom  is  as  yet  lacking  in  the 
records  of  the  subject. 

Among  vascular  lesions  may  be  also  placed  the  occasional 
results  of  instrumental  delivery  and  dystocia,  which  amount 
in  nearly  all  cases  to  actual  tissue  disruption  with  consequent 
haemorrhage  and  softening.  In  such  vascular  lesions  many 
cases  of  infantile  hemiplegia  and  monoplegia  and  cases  of 
bilateral  spastic  hemiplegia  have  their  origin. 
•  The  result  of  vascular  blocking  is  peculiar  when  this 
occurs  in  childhood.  Softening  in  the  form  met  with  in 
adults  rarely  occurs.  Atrophy  without  death  of  the  sup- 
porting tissue  is  the  rule,  and  the  evascularised  convolutions, 
still  retaining  their  form  and  colour,  shrink  and  become 
hard,  and  the  sulci  are  widened.  Microscopic  examination 
reveals  absence  of  the  nerve  elements  and  relative  increase 
of  the  glial  tissue. 

Sometimes  complete  absorption  of  the  damaged  tissue 
occurs,  and  the  area  of  such  absorption  may  be  so  exactly 
limited  from  the  surrounding  healthy  brain  tissue  that  an 
excavation  may  result,  clearly  cut  as  with  a  cheese-scoop. 
The  condition  is  known  as  porencephaly. 

Of  lesions  primarily  affecting  the  neuroglia  we  know 
nothing.  The  commonly  occurring  condition  of  atrophic 
sclerosis  (causing  cerebral  diplegia)  has  been  attributed 
by  Richardifere  to  primary  overgrowth  of  the  neuroglia, 
but  recent  investigations  do  not  support  the  view. 

Primary  change  in  the  nerve-cells  of  the  central  nervous 
system  is  the  initial  lesion  in  that  large  group  of  maladies 
included  under  the  term  *' cerebral  diplegia.'^  Seeking 
further  for  the  presumable  causes  of  such  cell  degenera- 
tion, we  find  that  toxic  influences  probably  stand  first,  while 
in  those  cases  which  are  congenital,  maternal  morbid  states 
are  in  all  likelihood  the  potent  cause. 

In  other  cases  hereditary  tendencies  and  parental  dis- 
eases and  post-toxic  states  impart  to  the  nerve-cells  a  con- 
dition of  diminished  potentiality  in  the  tenure  of  life,  and 
after  a  period  of  apparently  normal  vitality  the  limit  of 
life  of  such  cells  is  prematurely  reached  and  degeneration 
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sets  in.  'I'his  condition  has  been  termed  by  Sir  William 
Gowers  abiotrophy,  and  it  may  make  its  appearance  at  any 
period  of  existence  even  when  it  is  inherited,  and  the  life 
of  the  cells  may  cease  at  any  period  from  early  foetal  life 
till  middle  age.  In  the  majority  of  cases  abiotrophy  is 
confined  chiefly  to  one  physiological  system  of  cells  and 
generally  to  those  concerned  with  the  higher  functions  of 
the  nervous  system — such,  for  example,  as  the  pyramidal 
cells.  Often,  however,  the  cells  of  more  than  one  system 
are  involved  and  every  degree  of  involvement  of  the  several 
systems  exists  until  a  class  is  reached  in  which  "  all  the 
cells  of  the  nervous  system  are  affected,''  as  is  the  case  in 
amaurotic  family  idiocy. 

The  appearance  of  the  convolutions  of  the  cerebral  and 
cerebellar  cortex  where  such  cell-atrophy  has  occurred  is 
remarkable.  The  sulci  are  widened,  the  convolutions  stand 
away  from  one  another  and  are  unduly  firm,  while  fre- 
quently the  cerebral  convolutions  present  a  facetted  appear- 
ance comparable  with  the  surface  of  hammered  silver. 
Sometimes  they  present  a  worm-eaten  appearance.  The 
term  "  walnut "  type  aptly  describes  the  appearance  of  the 
brain  as  a  whole.  The  arrangement  of  the  convolutions 
varies  according  to  the  period  at  which  atrophy  takes 
place.  If  this  occur  during  foetal  life,  the  development  of 
the  part  ceases  or  is  retarded  and  a  primitive  form  of  sulcine 
arrangement  is  met  with ;  while  if  the  atrophy  be  of  post- 
natal onset,  a  normal  form  of  arrangement  will  be  found. 

Agenesia, — According  to  the  period  in  the  development 
of  the  nervous  system  at  which  a  lesion  occurs,  whatever  its 
nature,  an  arrest  or  diminution  of  the  development  of  the 
parts  concerned  occurs.  For  example,  if  at  the  third 
month  of  foetal  life  a  lesion  of  the  central  cortex  occurs, 
the  corresponding  pyramidal  tract  never  develops  or  never 
reaches  a  considerable  degree  of  development.  If  the 
lesion  occur  before  the  complete  development  of  that 
tract,  further  development  of  that  tract  ceases.  Not  only 
do  the  elements  directly  concerned  in  the  lesion  suffer  arrest 
of  development,  but  also  elements   in  close  physiological 
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connection  with  them  fail  to  develop  to  the  normal  extent. 
Thus,  damage  to  one  side  of  the  cerebrum,  if  extensive, 
entails  arrest  of  development  of  the  opposite  half  of  the 
cerebellum. 

The  cerebral  palsies  of  childhood  fall  into  two  chief 
groups  :  (1)  those  in  which  the  paralysis  is  confined  to  one 
side  of  the  body — hemiplegic  forms — and  (2)  those  in  which 
the  whole  body  is  more  or  less  affected — diplegic  forms. 
The  hemiplegic  forms  and  the  diplegic  forms  are  for  the 
most  part  distinct  pathological  and  clinical  entities,  the 
former  being  mostly  diseases  of  post-natal  onset  and  due  to 
gross  lesions  of  the  brain,  the  latter,  on  the  other  hand, 
being  often  of  congenital  origin  and  due  to  widely  spread 
cell-death  in  the  cerebral  cortex  unassociated  with  any 
gross  anatomical  lesion.  In  certain  cases,  however,  these 
groups  come  into  close  resemblance  clinically ;  for  example, 
cases  of  infantile  hemiplegia,  arising  in  children  who  were 
born  healthy  and  remained  so  usually  for  years,  are  for 
the  most  occasioned  by  a  unilateral  focus  of  encephalitis 
or  by  a  unilateral  vascular  lesion,  but  in  some  cases 
symmetrical  and  bilateral  lesions  of  a  similar  nature  occur, 
and  the  clinical  picture  produced  is  with  difficulty  dis- 
tinguished from  that  of  cerebral  diplegia.  Conversely,  the 
paralysis  in  a  case  of  cerebral  diplegia  may  be  much  more 
marked  upon  one  side  of  the  body  than  upon  the  other, 
and  if  marked  amelioration  in  the  symptoms  take  place, 
the  resulting  condition,  years  after  the  onset,  may  be  one 
of  unilateral  paralysis.  It  will  be  of  advantage  in  this 
place  to  set  forth  briefly  the  reasons  for  considering  hemi- 
plegic forms  and  diplegic  forms  as  distinct  diseases  : — 

The  mode  of  onset  and  the  course  of  the  disease  are 
different  in  the  two  forms. 

The  hemiplegic  forms  are  characterised  by  a  prepon- 
derance of  paralysis  over  rigidity  upon  the  side  affected, 
whereas  in  the  diplegic  forms  there  is  a  preponderance  of 
rigidity  or  of  perverse  movement  (athetosis,  choreiform 
movements,  or  myoclonic  movements)  over  paralysis. 

Cerebral     diplegia     frequently    occurs     as     a    familial 
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disease,  several  children  of  the  same  mother  being 
affected,  but  hemiplegic  forms  are  never  met  with  in  these 
families,  nor  does  infantile  hemiplegia  occur  as  a  familial 
disease. 

The  anatomical  characteristics  found  post  mortem  differ 
in  the  two  groups,  gross  lesions  being  found  in  the  hemi- 
plegic group  and  widely  spread  cortical  cell  death  in  the 
diplegic  cases. 

According  to  the  position  of  the  lesion  in  infantile 
hemiplegia  and  according  to  the  major  incidence  of  the 
cell-death  in  cerebral  diplegia,  the  clinical  aspect  of  the 
disease  may  vary,  and  consequently  in  connection  with 
both  infantile  hemiplegia  and  cerebral  diplegia  forms 
departing  widely  from  the  usual  clinical  type  may  occur. 
A  focus  of  encephalitis  causing  permanent  damage  may 
occur  either  in  the  frontal,  central,  parietal,  occipital,  or 
temporal  region  of  the  hemisphere.  Directly  after  the 
occurrence  of  the  lesion  in  all  probability  there  will  be 
hemiplegia,  wherever  the  situation  of  the  lesion;  but 
when  time  has  elapsed  it  is  only  when  the  lesion  involves 
the  central  convolutions  that  hemiplegia  will  remain.  If 
the  lesion  be  in  the  pre-f rontal  region  defective  intelligence 
and  asymmetrical  cranium,  and  if  the  lesion  be  upon  the 
left  side  backwardness  in  speech,  will  be  the  most  marked 
symptoms,  possibly  associated  with  slight  weakness  of  the 
lower  face  as  the  only  remaining  link  binding  this  variety 
of  case  to  the  ordinary  form  of  infantile  hemiplegia,  though 
the  two  are  pathologically  the  same  diseases.  Similarly,  if 
the  lesion  be  situated  in  the  parietal  or  temporal  lobes, 
mental  deficiency  is  the  only  lasting  result.  Such  lesions 
seem  to  be  very  rare  in  the  posterior  part  of  the  hemisphere, 
but  cases  are  on  record  of  hemianopia  associated  with  hemi- 
plegia, or  of  hemianopia  alone  clinically  comparable  with 
cases  of  infantile  hemiplegia.  And  there  is  little  doubt 
that  similar  lesions  of  an  acute  character  occur  in  the 
cerebellum  and  give  rise  to  ataxic  symptoms  and 
others  showing  interference  with  the  functions  of  that 
structure. 


56  NERVOUS   DISEASES   OF    EARLY    LIFE 

Among  cases  of  cerebral  diplegia  a  similar  difficulty 
exists  in  that  according  to  the  situation  of  the  major 
incidence  and  the  degree  of  the  cell  atrophy  and  in  accord- 
ance with  the  physiological  function  of  the  groups  of  cells 
that  may  be  affected,  widely  different  clinical  phenomena 
may  result  from  one  and  the  same  morbid  process.  As 
examples,  the  whole  cerebral  cortex  may  be  equally  and 
severely  affected  when  the  most  complete  diplegia  and 
mental  deficiency  result ;  or  the  central  regions*  may  be 
predominantly  involved  and  then  a  severe  form  of  diplegia 
results — the  mental  faculties  remaining  relatively  intact. 
Again,  the  frontal  and  occipital  regions  are  often  affected 
out  of  all  proportion  to  the  central  region,  and  the  clinical 
picture  is  then  one  of  idiocy,  with  slight  generalised 
rigidity.  Again,  the  atrophy  of  the  cortical  cells  may  be 
almost  entirely  limited  to  the  paracentral  and  marginal 
convolutions,  and  a  condition  of  bilateral  spastic  paralysis 
of  the  legs  resembling  paraplegia  of  spinal  origin  results. 
Further,  the  destruction  of  cells  in  the  cortex  may  involve 
certain  cells  only,  and  the  clinical  result  is,  not  actual 
paralysis,  but  a  condition  of  more  or  less  marked  spasticity 
associated  with  perverse  movements — athetosis,  choreiform 
movements  or  myoclonus. 

The  varieties  of  infantile  cerebral  palsy  that  may  be  dis- 
tinguished clinically  are  as  follows  : — 


Hemiplegic  forms,  I'esiilting  from 
encephalitis,  vascular  lesions, , 
and  injury      .... 


Diplegic  forms,   resulting    from 
death  of  cortical  cells 


Acute  encephalitis,  infantile 
hemiplegia,  infantile  mono- 
plegia, idiocy,  with  cianial 
asymmetry,  choreiform  hemi- 
paresis.  hemiathetosis. 

GeneiuLised  rigidity,  idiocy  with 
general  ligidity,  pai'apiegic 
ligidity,  spastic  facial  diplegia, 
amaurotic  family  idiocy,  bi- 
latei*al  athetosis,  choreiform 
diplegia,  epileptiform  myo- 
clonus. 


INFANTILE   HEMIPLEGIA 

The  majority  of  cases  of  infantile  hemiplegia  are  ex- 
amples of  a  disease  peculiar  to  children,  and  sui  generis, 
to  which  no  comparable  disease  occurs  in  adults.  The 
majority  of  cases  of  the  disease  may  be  likened  to  the 
anterior  poliomyelitis  of  children,  in  that  the  two  diseases 
are  the  results  of  acute  inflammatory  lesions  occurring  in 
the  grey  matter  of  the  cerebral  and  cerebellar  cortex  and 
in  the  grey  matter  of  the  spinal  cord  respectively.  Beyond 
doubt  both  anterior  poliomyelitis  and  encephalitis  are  the 
result  of  infective  processes,  but  of  the  nature  of  the  organ- 
isms responsible  we  know  nothing.  It  has  been  suggested 
that  these  two  diseases  are  the  result  of  one  pathological 
process,  having  its  incidence  at  one  time  upon  the  cerebral 
cortex,  at  another  upon  the  grey  matter  of  the  spinal  cord. 
This  is  not  improbable ;  for  although  affection  of  the  brain 
and  of  the  spinal  cord  has  not  been  found  to  concur  in 
one  case,  as  might  be  expected  were  the  conditions  the 
result  of  cerebral  and  spinal  foci  of  the  same  disease,  yet 
in  one  instance  of  simultaneous  onset  in  two  members  of  a 
family  one  was  affected  with  the  spinal  disease,  the  other 
with  the  cerebral. 

The  clinical  picture  of  the  commencement  of  encephalitis 
or  infantile  hemiplegia  has  no  parallel  in  the  hemiplegia 
of  adults.     It  must  be  summed  up  as  follows  : 

A  child  hitherto  healthy  and  without  hereditary  stigmata 
suddenly  becomes  ill  without  any  apparent  cause,  between 
the  ages  of  one  month  and  six  years.  The  early  symptoms 
are  severe,  and  consist  of  fever,  convulsion,  often  vomiting 
and  coma.  These  symptoms  persist  from  twenty-four  hours 
to  a  week;   and  towards    the  end  of  the  period,  as  the 
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general  condition  improves,  hemiplegia  is  noticed  to  come 
on,  first  in  the  face,  then  in  the  arm,  and  lastly  in  the  leg. 
The  hemiplegia  becomes  severe  and  the  limbs  remain 
flaccid  for  some  days,  after  which  the  flaccidity  begins  to 
lessen  and  the  limbs  become  spastic.  In  some  cases  the 
paralysis  disappears  completely.  In  most  cases  a  greater 
or  less  degree  of  paralysis  or  perversity  of  movement 
remains. 

In  another  class  of  cases  the  hemiplegia  becomes  manifest 
in  the  course  of  certain  known  specific  fevers,  such  as 
measles  or  scarlet  fever  or  diphtheria.  It  seems  probable 
that  the  majority  of  such  cases  are  the  result  of  encephalitis 
in  relation  to  which  the  specific  fever  stands  as  a  predispos- 
ing cause  only.  Some  cases,  however,  are  certainly  the 
result  of  thrombosis  of  the  cerebral  vessels,  and  this  is 
especially  prone  to  occur  when  the  subject  of  the  specific 
fever  is  marantic.  Others  are  the  result  of  embolism  from 
endocarditis,  which  has  arisen  as  a  complication  of  the 
specific  fever. 

In  a  small  group  of  cases  severe  injuries  to  the  head 
occurring  at  birth,  not  necessarily  from  instrumental  de- 
livery, or  injuries  from  a  blow  or  fall  on  the  head  after 
birth,  are  responsible,  the  lesion  in  these  cases  being  one  of 
bruising  or  actual  rupture  of  the  brain  tissue. 

Again,  in  whooping-cough  or  during  convulsion  rupture 
of  a  cerebral  vessel  may  occur  during  the  paroxysm,  and 
haemorrhage  may  be  responsible  for  the  production  of 
infantile  hemiplegia. 

Lastly,  meningeal  haemorrhage  occurring  at  birth  has 
been  a  commonly  attributed  factor. 

Etiologi/ — Age. — The  onset  of  the  disease  occurs  within 
the  first  three  years  of  life  in  two  thirds  of  all  cases.  A 
few  cases  are  of  pre-natal  origin.  In  others  the  paralysis 
is  first  noticed  shortly  after  birth.  In  many  of  these  cases 
it  is  diflicult  to  determine  from  the  history  whether  the 
child  presented  any  noticeable  disability  at  birth  or  not. 
After  the  sixth  year  the  disease  is  rare.  It  may  be  remarked 
with  justice  that  many  of  the  cases  of  hemiplegia  occurring 
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aft^r  the  sixth  year  are  due,  not  to  encephalitis,  but  to 
vascular  lesions,  embolism,  and  thrombosis.  Of  594  cases 
collected  by  Freud  the  age  distribution  was  as  follows  : 
Congenital,  76  cases;  Ist  year,  162;  2nd  year,  139;  3rd 
year,  81 ;  4th  year,  36 ;  5th  year,  26 ;  6th  to  10th  year,  75 
cases. 

Sex, — It  would  appear  that  the  sexes  are  equally  affected, 
but  it  has  been  held  by  some  authorities  that  males  suffer 
more  frequently  than  females. 

Heredity  does  not  seem  to  play  an  important  part  in 
the  etiology  of  the  disease.  A  history  of  neuropathic 
heredity  is  almost  always  wanting.  More  important,  how- 
ever, are  alcoholism  and  syphilis  in  the  parents.  While 
manifestations  of  syphilis  are  rare  in  children  who  are 
the  subjects  of  the  disease,  a  history  of  parental  syphilis 
is  very  common.  Its  connection  with  the  disease  is  prob- 
ably in  some  cases  more  than  that  of  a  predisposing  cause 
which  lowers  the  vitalitv  and  therefore  the  resistance  of 
the  child  to  infective  processes,  for  occasionally  choroidal 
atrophy  of  syphilitic  origin  is  present. 

If  cases  of  infantile  hemiplegia  be  divided  into  three 
groups  according  to  the  time  of  occurrence  of  the  lesion, 
namely  (1)  those  of  prenatal  origin,  (2)  those  occurring 
during  the  process  of  birth,  (3)  those  occurring  afterbirth, 
such  a  classification  will  separate  the  cases  etiologically  ; 
for  the  pre-natally  occurring  cases  will  be  of  thrombotic 
origin,  and  will  have  as  their  most  frequent  cause  endarter- 
itis referable  to  maternal  syphilis,  those  occurring  at  birth 
will  be  due  to  injury  during  parturition,  while  the  post- 
natal cases  are  referred  to  encephalitis. 

Antecedent  infective  diseases. — In  about  one  third  of  all 
cases  of  infantile  hemiplegia  the  disease  appears  in  the 
course  of  an  attack  of  one  of  the  definitely  known  specific 
fevers.  By  far  the  most  important  of  such  fevers  are  scarlet 
fever  and  measles,  the  other  fevers  which  are  sometimes 
complicated  by  the  occurrence  of  hemiplegia  being  smallpox, 
rotheln, whooping-cough,  diphtheria,  dysentery,  pneumonia, 
typhus,  typhoid,  mumps,  malaria,  chorea,  and  endocarditis. 
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The  clinical  picture  of  the  condition  occurring  in  asso- 
ciation with  these  acute  diseases  is  exactly  similar  to  that 
of  infantile  hemiplegia  resulting  from  primary  acute  en- 
cephalitis. In  a  number  of  cases,  and  especially  in  those 
associated  with  scarlet  fever,  endocarditis  is  also  present, 
and  an  embolic  lesion  has  been  found  post  mortem,  while 
in  marasmic  subjects  a  thrombosis  of  cerebral  veins  has 
occasionally  been  found.  In  the  majority  of  cases,  how- 
ever, where  opportunity  has  been  afforded  for  the  ex- 
amination of  the  brain  soon  after  the  onset  of  the  disease, 
a  condition  of  encephalitis  has  been  met  with,  similar  to 
that  found  in  cases  in  which  the  malady  has  been  primary 
and  unassociated  with  a  specific  fever.  It  seems  highly 
probable  that  this  encephalitis  is  due  to  a  secondary  infec- 
tion of  the  brain  tissue  with  organisms  of  a  similar  nature 
to  those  responsible  for  primary  encephalitis,  and  that  the 
specific  fever  acts  as  a  predisposing  cause  by  lowering  the 
vitality  and  the  resistance  of  tissues  to  infection. 

When  encephalitis  occurs  primai'ily  there  seems  good 
reason  to  suspect  that  it  is  the  result  of  the  invasion  of  the 
brain  tissue  by  organisms  of  a  specific  nature  ;  those 
organisms  have  not  been  isolated  or  cultivated.  Yet  the 
sudden  onset  of  the  malady  in  healthy  children,  with 
accompanying  symptoms  such  as  are  usual  in  specific  in- 
fective diseases,  its  short  course  and  rapid  amelioration, 
and  the  inflammatory  nature  of  the  lesion  leave  no  alter- 
native but  to  consider  this  disease  as  of  specific  micro- 
organismal  origin  in  the  large  majority  of  post-natally 
occurring  cases. 

It  may  here  be  remarked  that  acute  encephalitis  has 
frequently  been  described  apart  from  the  subject  of  in- 
fantile hemiplegia,  but  without  sufficient  warrant.  The 
most  severe  cases,  in  which  death  takes  place  within  a 
fortnight  of  the  onset,  and  where  perhaps  the  patient  has 
lain  in  a  condition  of  more  or  less  profound  coma  during 
the  second  week  of  the  illness,  may  never  present  demon- 
strable hemiplegia,  which  would  be  evident  in  a  less  severe 
case.     And  on  the  other  hand,  less  severe  cases,  in  which 
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hemiplegia  becomes  apparent,  are  not  often  fatal.  It  is 
for  these  reasons  that  the  conditions  of  acute  encephalitis 
and  infantile  hemiplegia  have  been  described  separately, 
as  if  they  stood  in  no  relation  the  one  to  the  other. 

There  has  been  much  discussion  as  to  the  connection 
of  hereditary  syphilis  with  infantile  hemiplegia.  Many 
of  the  congenital  cases  are  the  result  of  maternal 
syphilis,  and  the  cerebral  lesion  has  been  proved  to  be 
syphilitic  disease  and  thrombosis  of  the  middle  cerebral 
arteries,  or  of  the  veins  entering  the  superior  longitudinal 
sinus.  A  similar  condition  of  thrombosis  has  been  met  with 
in  a  few  cases  of  post-natal  onset  which  presented  distinc- 
tive signs  of  hereditary  lues.  But,  as  has  been  mentioned 
above,  encephalitis  and  infantile  hemiplegia  are  only  rarely 
found  in  the  subjects  of  congenital  syphilis.  Their  in- 
cidence is  upon  previously  healthy  children.  It  has  been 
pointed  out,  however,  by  Freud  that  a  large  proportion  of 
the  parents  of  the  patients  have  suffered  with  syphilis, 
though  their  children  have  shown  no  taint.  Such  a  fact 
cannot  be  used  as  a  sound  basis  of  argument  in  favour  of 
a  syphilitic  origin  for  encephalitis,  and  it  may  be  stated 
confidently  that  while  syphilitic  vascular  disease  is  respon- 
sible for  many  congenital ly  determined  cases  and  for  a  few 
cases  occurring  after  birth,  infantile  hemiplegia  resulting 
from  encephalitis  has  no  causal  connection  with  syphilis.  This 
fact  stands  out  in  striking  distinction  to  the  important  relation 
of  syphilis  to  the  diplegic  forms  of  infantile  cerebral  palsy. 

In  quite  a  large  number  of  cases  a  history  of  shock  or 
fright  or  a  blow  upon  the  head  has  immediately  preceded 
the  onset  of  symptoms.  The  connection  is  too  striking  to 
be  one  of  coincidence  only,  and  it  is  probable  that  these 
events  stand  in  the  relation  of  immediate  exciting  causes 
of  the  appearance  of  symptoms.  A  similar  relation  has 
been  noted  in  connection  with  the  occurrence  of  intra- 
cranial tumour  and  tuberculous  meningitis. 

Clinical  ai*pect, — In  two  thirds  of  all  cases  of  infantile 
hemiplegia  the  disease  is  ushered  in  by  convulsion,  which 
may  be  frequently  repeated  during  a  period  of  from  twelve 
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to  forty-eight  hours.  Following  the  initial  convulsion, 
pyrexia,  often  reaching  a  high  degree,  and  vomiting  fre- 
quently occur.  Coma  may  come  on  after  a  single  initial 
convulsion,  when  the  patient  gradually  becomes  drowsy 
and  sinks  into  unconsciousness.  More  often  it  appears 
after  several  convulsive  attacks  have  occurred.  In  rare 
cases  convulsions  may  be  absent,  and  drowsiness,  gradually 
deepening  into  coma  and  associated  with  pyrexia,  are  the 
only  initial  manifestations  of  the  disease. 

In  a  great  many  cases  the  convulsions  are  confined  to 
that  side  upon  which  the  hemiplegia  subsequently  appears  ; 
they  are  of  the  usual  epileptiform  type — a  tonic  stage 
being  followed  by  a  clonic  stage — ending  in  exhaustion, 
with  coma  and  stertor.  The  duration  of  the  convulsion 
varies  from  a  single  attack  lasting  a  few  minutes  to  a 
rapid  sequence  of  convulsions  lasting  twenty-four  hours, 
without  return  to  consciousness  between  the  attacks. 
Sometimes  the  child  dies  in  this  condition,  which  may  be 
termed  a  status  epilepticus. 

The  time  at  which  the  hemiplegia  becomes  apparent  and 
the  relation  of  its  appearance  to  the  occurrence  of  convul- 
sion vary  in  different  cases.  It  may  be  immediately  ap- 
parent and  severe  in  degree  directly  after  the  occurrence  of 
the  initial  convulsion  or  convulsions,  upon  the  firsbor  second 
day  of  the  illness.  In  other  cases  the  initial  convulsions 
are  followed  by  a  slight  hemiparesis,  which  becomes  more 
marked  after  the  occurrence  of  another  attack,  and  is 
profound  only  after  repeated  batches  of  convulsions.  More 
commonly  the  convulsions  which  occur  during  the  first 
three  days  of  the  disease  leave  no  sign  of  paralysis,  but 
the  paralysis  appears  towards  the  end  of  a  week,  either 
suddenly  after  a  further  attack  of  convulsion,  or  gradually 
as  the  patient  is  recovering  from  the  comatose  state. 

The  hemiplegia  occurs  in  an  almost  equal  number  of 
cases  upon  the  right  and  upon  the  left  side.  Of  692 
cases  collected  by  Freud  374  were  right-sided,  and  318 
cases  were  left-sided. 

The  paralysis  is  at  its  onset  a  flaccid  one,  and  in  almost 
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every  case  it  involves  the  whole  of  one  side  of  the  body 
to  a  greater  or  smaller  extent.  An  initial  monoplegia  is  of 
extreme  rarity;  and  though  where  considerable  ameliora- 
tion has  taken  place  severe  paralysis  may  be  confined  to 
one  limb,  yet  the  face  and  trunk  and  the  other  limb  of  the 
same  side  in  most  cases  show  some  defect  of  motility. 
The  paralysis  reaches  the  height  of  its  intensity  between 
the  end  of  the  first  week  and  the  end  of  the  second  week. 
Subsequently  it  lessens,  in  some  cases  rapidly  disappearing, 
either  completely,  or  leaving  only  some  slight  disability  in 
using  the  hand.  In  other  cases  the  hemiplegia  remains  un- 
altered. Between  these  two  extremes  every  degree  exists. 
No  trace  of  the  paralysis  may  be  noticeable  three  months 
after  the  onset  in  a  very  favourable  case. 

The  distribution  of  the  paralysis  differs  somewhat  from 
the  hemiplegia  of  adults. 

The  face  and  the  trunk  do  not  show  much  loss  of  voluntary 
movement.  The  arm  is  affected  to  a  greater  extent  than  is 
the  leg,  and  the  peripheral  segments  of  the  limb  are  much 
more  severely  paralysed  than  are  the  proximal  joints. 

The  face  upon  the  paralysed  side  is  weak,  and  there  is 
generally  slow  movement  and  over-action  in  volitional  move- 
ments. It  is  stiff  and  somewhat  expressionless  and  the  palpe- 
bral aperture  is  generally  wider  than  upon  the  sound  side. 
It  is  in  mimetic  and  emotional  movements  that  the  facial 
paralysis  shows  itself  especially.  When  the  child  laughs 
and  cries  the  affected  side  of  the  face  is  conspicuously 
paralysed.  Such  paralysis  of  emotional  movements  with 
retention  of  volitional  movements  occurring  in  adults  has 
been  associated  by  von  Bechterew  wnth  deeply  seated 
lesions  in  the  region  of  the  thalamus ;  but  no  such  connec- 
tion exists  in  infantile  hemiplegia,  for  loss  of  emotional 
movements  with  preservation  of  volitional  movement  has 
been  repeatedly  observed  in  cases  of  infantile  hemiplegia 
when  the  necropsy  has  shown  that  the  lesion  was  confined 
to  the  cortex  of  the  motor  region. 

Associated  with  the  facial  paresis  choreiform  and  athe- 
totic movements  are  often  found. 
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Sometimes  both  sides  of  the  face  show  evidences  of 
spastic  paresis,  perhaps  with  choreiform  or  athetotic  move- 
ments, notwithstanding  the  fact  that  the  lesion  is  strictly 
confined  to  one  cerebral  hemisphere.  This  condition  is 
probably  the  result  of  the  innervation  of  the  muscles  sub- 
serving the  bilaterally  associated  movements  of  the  face 
from  each  cerebral  hemisphere. 

In  some  few  cases  the  facial  paresis  does  not  clear  up  to 
the  same  extent  as  does  the  palsy  of  the  limbs,  and  it  may 
remain  as  almost  the  sole  sign  of  an  antecedent  infantile 
hemiplegia. 

The  upper  extremity  is  almost  always  more  severely 
paralysed  than  the  lower  extremity,  and  the  palsy  is  pro- 
gressively more  marked  towards  the  periphery  of  the  limb. 
There  is  always  associated  vaso-motor  palsy,  the  limb  pre- 
senting a  characteristic  red-blue  appearance. 

Stunting  of  growth  is  the  rule,  and  choreiform  and 
athetotic  movements  are  of  more  common  occurrence  than 
in  the  leg  or  face.  Contracture  develops  early  and  the 
limb  assumes  a  characteristic  attitude.  The  upper  arm  is 
adducted  and  the  elbow  is  thrown  slightly  across  the  body 
and  is  pressed  into  the  trunk.  The  forearm  is  flexed 
upon  the  upper  arm  at  about  a  right  angle  and  is  semi- 
pronated  ;  the  hand  is  flexed  at  the  wrist  and  deviates  to 
the  ulnar  side.  The  thumb  is  flexed  into  the  palm  and  the 
fingers  are  closed  over  it. 

The  leg  is  for  the  most  part  less  affected  than  the  arm, 
and  it  is  most  paralysed  in  the  periphery.  In  the  rest 
position  it  will  be  found  flexed  and  rotated  in  at  the  hip 
and  slightly  flexed  at  the  knee.  The  foot  is  dropped,  and 
either  presents  a  well-marked  pes  cavus,  with  the  toes 
extended  at  right  angles  to  the  line  of  the  metatarsus, 
or  there  is  a  position  of  equino-varus  with  the  toes  flexed. 
The  leg  presents  the  same  stunting  of  growth  and 
vaso-motor  palsy  as  does  the  arm.  Choreiform  move- 
ments and  athetosis  are  much  less  common  than  in  the 
arm. 

In  many  cases  the  opposite  leg  shows  slight  signs  of 
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spasticity  in  that  an  increase  of  the  reflexes  and  slight 
contracture  or  pes  cavus  may  exist.  Sometimes  the 
opposite  leg  is  affected  to  such  an  extent  as  to  make  pro- 
gression almost  impossible. 

The  gait  resembles  that  of  adult  hemiplegia.  The  limb 
is  swung  round  at  the  hip,  and  is  often  brought  across  the 
body  too  much  and  the  knee  may  be  raised  too  high.  Since 
the  limb  is  almost  always  shorter  upon  the  side  of  the 
hemiplegia,  the  patient  walks  upon  the  toes  of  that  foot 
and  frequently  there  is  compensatory  tilting  of  the  pelvis 
and  lateral  spinal  curvature. 

The  contractures  which  occur  when  paralysis  persists  in 
marked  degree  come  on  early  and  are  severe.  The  stage 
is  soon  reached  at  which  they  cannot  be  overcome  by  force 
even  during  profound  anaesthesia.  Subsequently,  under 
the  influence  of  growth,  unalterable  distortions  of  bones 
and  joints  occur. 

The  amount  of  volitional  movement  that  can  be  accom- 
plished in  such  spastic  and  contractured  limbs  is  sometimes 
truly  remarkable.  A  leg  that  appears  practically  useless 
when  the  patient  is  lying  in  bed,  intensely  rigid  and 
contra<jted  in  the  hemiplegic  position,  may  be  quite  a 
serviceable  member.  The  gradual  assumption  of  the 
hemiplegic  position  directly  it  ceases  to  be  used  is  also 
remarkable.  The  deep  reflexes  may  be  diminished  or  lost 
in  the  first  few  days  following  the  onset  of  the  illness ; 
after  this  they  are  almost  invariably  increased.  Foot 
clonus  is  sometimes,  but  not  always,  to  be  obtained.  The 
plantar  reflex  upon  the  hemiplegic  side  is  nearly  always 
of  the  extensor  type,  and  if  there  be  marked  implication 
of  the  opposite  leg,  the  plantar  reflex  on  that  side  may 
also  be  of  the  extensor  type.  In  some  of  the  most  severe 
cases,  however,  when  the  foot  is  severely  paralysed  and 
very  rigid,  a  flexor  type  of  plantar  reflex  upon  the  para- 
lysed side  is  met  with.  It  is  curious  to  note  two  condi- 
tions with  which  the  presence  of  a  flexor  plantar  reflex 
upon  the  paralysed  side  may  be  associated.  The  one  is 
in  cases  in  which  the  hemiplegia  is  of  congenital  origin  or 
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has  occurred  in  the  first  year  of  hfe ;  the  other  is  when 
marked  athetosis  of  the  leg  is  present. 

The  sphincters  are  not  affected  after  the  severe  symptoms 
of  the  onset  have  passed  off. 

Hemianopia  is  not  an  uncommon  symptom,  but  it  is 
easily  overlooked  on  account  of  the  difficulty  of  testing 
the  visual  fields  in  young  children.  It  may  occur  as  a 
transient  symptom,  to  disappear  rapidly  when  the  paralysis 
begins  to  improve  :  and  in  this  case  its  presence  does  not 
indicate  a  direct  implication  of  the  occipital  lobe  in  the 
lesion,  but  it  is  the  result  of  a  temporary  disturbance  of 
function  of  the  whole  cerebral  hemisphere,  which  may 
take  place  on  the  occurrence  of  an  acute  lesion  anywhere 
within  the  hemisphere.  In  other  cases  the  hemianopia  is 
permanent  and  this  is  evidence  that  there  is  permanent 
damage  to  the  visual  cortex,  and  when  this  occurs  the 
child  usually  comes  to  hold  the  head  rotated  to  the  right 
or  left,  according  to  the  side  upon  which  the  visual  field  is 
lost. 

The  best  method  of  determining  the  presence  of  hemia- 
nopia is  to  move  an  object  which  the  child  has  seen  and 
desires  to  possess  across  the  visual  field.  The  expression 
of  doubt  and  bewilderment  when  the  longed-for  object 
disappears  into  the  blind  half  of  the  field  is  very  striking. 

Hemianaesthesia  occurs  about  as  frequently  and  in  the 
same  form  as  in  the  hemiplegia  of  adults.  Jn  children  as 
in  the  latter  it  is  often  slight  and  soon  lessens  or  disappears. 
In  younger  children  the  difficulty  of  testing  the  tactile  sensi- 
bility offers  an  almost  insuperable  obstacle  to  investigation. 

Interference  with  speech  is  of  very  common  occurrence 
and  it  mav  take  several  forms,  the  deductions  as  to  localisa- 
tion  of  the  lesion  and  prognosis  being  different  in  each  case. 
The  following  are  the  chief  varieties  : 

1.  Aphasia  may  occur  when  the  speech  centres  are 
involved  in  the  lesion,  but  it  is  different  from  the  aphasia 
of  adults,  for  it  is  the  result  of  a  lesion  in  undeveloped 
structures,  and  it  is  never  permanent.  It  is  commonly 
associated  with   right   hemiplegia,  but   it   is   much  more 
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commonly  associated  with  left  hemiplegia  in  children  than 
in  adults.  It  would  appear  that  the  speech  centres  in  the 
left  cerebral  hemisphere  have  not  acquired  such  a  dominant 
position  over  those  of  the  right  cerebral  hemispheres  in 
children,  and  that  a  lesion  of  these  centres  in  the  right 
hemisphere  is  sufficient  to  produce  a  severe  temporary 
aphasia.  Out  of  324  cases  of  hemiplegia  associated  with 
aphasia  in  children  200  were  cases  of  right  hemiplegia  and 
124  were  cases  of  left  hemiplegia.  Doubtless  a  few  of 
the  cases  of  left  hemiplegia  occurred  in  children  hereditarily 
left-handed. 

2.  Aphasia  may  occur  as  a  rapidly  evanescent  phenome- 
non from  a  lesion  of  either  hemisphere  not  involving  the 
speech  centres.  It  is  here  one  of  the  phenomena  of  the 
widely-spread  disturbances  of  cerebral  function  which  are 
liable  to  occur  temporarily  as  a  result  of  a  local  cerebral 
lesion,  whatever  be  the  situation  of  the  latter. 

3.  Children  who  have  recently  acquired  speech  may  lose 
that  faculty  as  the  result  of  the  general  depression  pro- 
duced by  any  acute  illness,  such  as  a  specific  fever  or 
an  attack  of  encephalitis. 

4.  When  an  attack  of  infantile  hemiplegia  occurs  before 
speech  is  learnt  the  child  is  backward  in  learning  to  speak, 
and  this  deficiency  is  the  more  marked  when  the  speech 
centres  (especially  those  of  the  left  hemisphere)  are  in- 
volved in  the  lesion  and  most  marked  when  there  is 
associated  mental  reduction. 

Aphasia  occurring  in  children  is  always  of  a  temporary 
nature  provided  that  fair  intelligence  remain  and  provided 
bilateral  lesions  of  the  speech  centres  do  not  exist. 

Post'hemiplegic  disorders  of  movement, — Perverse  move- 
ments of  the  face  and  limbs  of  the  hemiplegic  side  are  very 
common  sequelae  in  cases  of  infantile  hemiplegia. 

They  fall  into  two  chief  classes  :  (1)  Defects  accompany- 
ing voluntary  movements  and  (2)  spontaneous  involuntary 
movements.  The  defects  accompanying  voluntary  move- 
ments do  not  stand  in  direct  relation  to  the  degree  of  para- 
lysis present,  but  they  appear  as  a  rule  only  when  consider- 
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able  voluntary  movement  is  possible.  The  most  important 
of  these  disorders  are  rigidity,  ataxy,  and  choreiform  move- 
ments. Notwithstanding  that  voluntary  movements  are 
possible,  they  are  executed  slowly  and  stiflSy  from  the  per- 
sistent spasm  of  the  muscles.  This  stifhiess  of  movements  is 
more  marked  after  the  muscles  have  been  at  rest  some  time. 
To  a  certain  extent  it  wears  off  with  prolonged  exertion,  to 
again  reappear  in  its  full  intensity  after  rest.  Again,  ataxy 
is  a  coBMnon  post-hemiplegic  trouble,  showing  itself  in  un- 
steadiness, uncertainty,  and  clumsiness  of  movement.  The 
probable  explanation  of  such  ataxy  is  that  as  a  result  of  a 
partial  destruction  of  the  cerebral  centres  concerned  in  a 
movement,  there  is  unequal  distribution  of  innervation  to 
the  muscles.  Further,  in  many  cases  the  attempt  to  per- 
form a  certain  movement  is  accompanied  by  shock-like  jerk- 
ing movements,  "  choreiform  movements,'^  which  interfere 
greatly  with  accomplishment  of  the  desired  act. 

Such  disorders  of  voluntary  movement  are  much  more 
frequent  in  the  upper  than  in  the  lower  extremity.  Ataxy 
and  choreiform  movements  are  always  most  marked  in  the 
hand  and  in  the  performance  of  the  finer  co-ordinate  move- 
ments ;  choreic  and  athetotic  movements  are  also  met  with 
in  the  face. 

Spontaneous  involuntary  movements  are  of  three  kinds  : 
(1)  sharp  shock-like  or  twitching  movements — choreiform 
movements ;  (2)  slow  lasting  rhythmic  movements  which 
may  be  likened  to  the  movement  of  the  tentacles  of  an 
octopus — athetosis ;  and  (3)  almost  every  variety  of  fine  or 
coarse  tremor. 

( 1 )  Choreiform  movements  make  their  appearance  in  cases 
in  which  a  moderate  degree  of  volitional  movement  is 
possible,  and  spastic  contracture  is  not  severe.  The  stage 
of  the  malady  at  which  they  appear  varies  in  different  cases. 
Commonly  they  appear  some  time  after  the  onset  of  the 
hemiplegia  when  paralysis  and  spasticity  are  abating.  In 
other  cases  they  appear  coincidently  with  spasticity  at  the 
end  of  the  initial  flaccid  stage  of  the  palsy;  when  this  is  so, 
it  sometimes  happens  that  they  are  developed  in  the  arm 
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alone,  wliile  spasticity  appears  in  the  leg  alone.  Such  spon- 
taneous movementa  are  of  serious  prognostic  importance, 
for  tliey  tend  to  beconiB  progressively  more  apparent  and 
to  render  the  effectual  use  of  the  limb  impossible. 

Under  the  name  of  choreiform  movements  are  included 
movements  which  present  almost  every  gradation  between 
the  shock-like  movements  of  myoclnniis,  the  moveinenta 
seen    in  Sydenliam'.s  chorea,    and    the    slow    tentacle-like 


movements  of  athetosis.  Tlie  short  shock-liko  movements 
generally  affect  the  proximal  joints  of  a  limb,  while 
choreiform  and  athetotic  movements  are  seen  chiefly  in 
the  periphery  of  the  limb. 

{2)  Athetosis  occurs  more  frequently  than  does  choreiform 
involuntary  movement;  sometimes  the  two  occur  in  the 
same  case,  athetosis  presenting  in  the  leg,  while  choreiform 
movementa  are  seen  in  the  arm.  Unlike  the  choreiform 
movements,  athetosis  often  shows  itself  in  the  periphery  of 
a  limb  which  is  much  paralysed  and  very  rigid.      Such 
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rigid  athetosis  is  usually  foiifined  to  the  forearm  ard  hand, 
less  frequently  to  the  leg;  and  foot.  It  does  not  become 
noticeable  until  long  after  the  onset  of  the  hpmiplegia, 
and  is  for  the  most  part  a  persistent  symptom.  Further,  its 
appearance  usually  denotes  that  no  further  recovery  of 
voluntary  power  will  take  place  in  the  affected  limb. 

Just  as  a  condition  of  choreiform  hemiparesis  may  de- 
velop upon  the  clearing  np  of  an  initial  hemiplegia,  so  may 
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FiQ,  4. — Another  poaitiou  of  upper  Uiiib  in  athctoais.     Prom  a  photo- 
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a  condition  of  generaJly  distributed  hemiathetosis  develop 
in  the  absence  of  any  great  degree  of  paralysis  or  rigidity, 
and  in  such  cases  volitional  movement  is  accompanied  by 
much  athetotic  movement. 

The  nature  of  these  movements  is  in  all  cases  the 
same.  The  movement  is  slow,  rhythmic,  intermittent,  and 
uncontrollable,  and  ia  not  dependent  upon  reflex  causes. 
In  the  face  it  takes  the  form  of  a  series  of  grimaces  affect- 
ing the  lower  part  of  the  face  rather  than  the  upper. 

(3}  Tremor  of  almost  every  variety  may  be  met  with  in  J 
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the  hemiplegic  limbs.  It  is  chiefly  seen  in  the  hand,  and 
when  paralysis  is  incomplete.  It  may  occur  during  rest, 
but  more  often  accompanies  or  follows  exertion.  Simple 
tremor,  either  fine  or  coarse,  is  common.  Sometimes  rhyth- 
mic tremor  resembling  that  met  with  in  paralysis  agitans 
occurs,  and  intention  tremor  comparable  with  the  jerking 
often  seen  in  cases  of  disseminated  sclerosis  may  occur.  It 
is  not  possible  to  make  a  clear  distinction  between  the  latter 
and  the  ataxic  movements  which  have  been  already  des- 
cribed in  connection  with  the  disorders  of  voluntary  motion 
in  infantile  hemiplegia. 

Trophic  dwturbance  and  arrest  of  development, — In  every 
case  of  infantile  hemiplegia  in  which  symptoms  are  perma- 
nent, trophic  disturbances  occur  affecting  the  growth  and 
development  of  the  soft  parts,  and  also  of  the  bones  and 
joints  upon  the  affected  side.  The  hemiatrophy  thus  aris- 
ing is  of  a  double  nature.  In  the  first  place,  atrophy  of 
the  muscles,  often  of  considerable  degree,  rapidly  follows  the 
onset  of  the  disease,  and  continues  to  progress  until  volun- 
tary power  is  regained,  if  that  event  takes  place.  In  the 
second  place,  the  cerebral  lesion,  in  accordance  with  its  per- 
sistence and  the  amount  of  destruction  of  cerebral  tissue 
entailed,  causes  partial  arrest  of  development  upon  the 
opposite  side  of  the  body. 

Deformity  of  the  skull  is  often  the  result  of  the  adapta- 
tion of  the  brain-case  to  the  loss  of  cerebral  substance  at 
the  site  of  the  lesion.  Sometimes  the  flattening  of  the 
skull  over  the  damaged  region  of  the  brain  is  very  con- 
spicuous. This  is  not  infrequently  the  case  when  poren- 
cephaly is  present,  and  sometimes  the  bone  may  be  actually 
absent  over  the  porencephalic  defect. 

The  contour  of  the  skull  does  not  always,  however, 
follow  that  of  the  brain  when  the  latter  is  locally  atrophied, 
and  in  cases  in  which  very  great  atrophy  of  part  of  one 
hemisphere  exists  the  skull  may  show  no  striking  asymmetry, 
since  fluid  accumulating  between  the  membranes  may 
compensate  for  the  loss  of  brain  tissue.  Careful  cranio- 
metric  observations  will  show  in  nearly  every  case  of  in- 
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fantile  hemiplegia  that  the  skull  case  is  smaller  in  the 
region  of  the  affected  hemisphere.  It  should  be  borne  in 
mind  that  an  extensive  lesion  of  one  cerebral  li^misphere 
occurring  in  early  childhood  entails  arrested  development 
of  the  opposite  half  of  the  cerebellum,  and  that  correspond- 
ing flattening  of  the  skull  in  the  latter  situation  is  likely 
to  occur.  The  face  participates  markedly  in  this  hemi- 
atrophy, in  some  cases  being  smaller  than  upon  the  sound 
side,  and  both  the  eye  and  ear  may  be  distinctly  smaller 
upon  the  affected  side.  The  half  of  the  trunk  is  often 
smaller  upon  the  hemiplegic  side,  and  a  comparison  between 
the  scapulsB  or  the  halves  of  the  pelvis  shows  a  striking 
inequality.  There  is  frequently  a  scoliosis,  with  the  con- 
cavity to  the  affected  side,  due  in  part  to  the  hemiatrophy, 
and  also  to  the  non-use  of  the  affected  side.  The  mamma 
and  testicle  are  sometimes  found  strikingly  smaller  than  on 
the  sound  side.  The  limbs  show  varying  degrees  of  mus- 
cular atrophy  and  smallness  and  shortness  of  the  bones, 
together  with  the  results  of  growth  in  bones  and  joints 
which  are  subject  to  the  constant  strain  of  the  contractured 
muscles.  In  marked  cases  the  limbs  are  cold  and  blue 
from  deficient  vascular  innervation. 

In  a  few  cases  fat  hypertrophy  is  met  with  similar  to  that 
which  is  often  met  with  in  a  limb  paralysed  from  infantile 
poliomyelitis — the  limbs  appear  of  normal  size,  but  the 
place  of  the  muscular  tissue  has  been  taken  by  fat.  When 
athetosis  and  chorea  are  present  (especially  in  the  hemi- 
paretic  form)  there  may  be  actual  hypertrophy  of  the 
muscles.  Changes  in  the  skin  of  the  periphery  and  in 
the  nails  are  commonly  met  with,  and  are  probably  refer- 
able rather  to  the  presence  of  vascular  paralysis  than  to  a 
cerebral  trophic  influence. 

The  temperature  upon  the  paralysed  side  is  always 
lower  than  that  upon  the  unaffected  side. 

The  trophic  disturbances  which  occur  in  infantile  hemi- 
plegia cannot  be  considered  as  atrophy  from  disuse. 
They  are  almost  certainly  the  direct  result  of  the  lack  of 
cerebral  innervation.     The    atrophy   affects,  not  only  the 
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motor  structures,  but  also  the  bones,  connective  tissue,  and 
glands ;  moreover,  the  degree  of  atrophy  is  never  in  pro- 
portion to  the  degree  of  paralysis,  the  most  marked  hemi- 
atrophy being  not  infrequently  met  with  in  cases  in  which 
the  paresis  is  quite  slight.  Neither  has  the  atrophy  any  strict 
relation  to  the  clinical  type  of  the  disease,  whether  spastic, 
choreiform,  or  athetotic,  and  it  would  be  more  correct  to 
speak  of  it  as  arrested  development. 

Epileptic  attacks. — About  one  half  of  all  cases  of  infantile 
hemiplegia  are  the  subjects  of  recurring  epileptic  attacks. 
Such  attacks  commence  in  a  large  number  of  the  cases  long 
(one  to  ten  years)  after  the  onset  of  the  hemiplegia,  and  are 
repeated.  In  a  few  cases  the  attacks  recur  from  the  time  of 
the  onset.  Very  remarkable  are  the  occasional  occurrence 
of  unilateral  convulsions  prior  to  the  onset  of  the  hemiplegia, 
and  they  occur  upon  the  side  which  is  subsequently  hemi- 
plegic. 

Epileptic  attacks  following  infantile  hemiplegia  are  not 
so  severe  as  those  of  idiopathic  epilepsy.  They  are  always 
unilateral  in  commencement,  and  often  strictly  confined  to 
the  paralysed  side.  A  peripheral  sensory  warning  is  usually 
present.  The  initial  cry  is  rare  and  consciousness  is  often 
retained  in  the  fit  or  if  lost  it  is  lost  late.  Post-epileptic 
coma  and  automatism  are  rare,  but  occasionally  occur. 

Mental  deficiency  is  met  with  in  all  degrees,  from  slight 
loss  of  intellectual  acuity  to  complete  idiocy.  The  impair- 
ment of  the  intellectual  faculties  is  in  relation  to  the 
position  and  extent  of  the  cerebral  cortex  which  is  involved 
in  the  lesion,  and  is  especially  met  with  when  the  pre-frontal 
and  temporal  lobes  are  affected. 

Morbid  anatomy, — The  condition  of  the  brain  in  a  large 
majority  of  the  cases  of  infantile  hemiplegia,  in  which  op- 
portunity iov post-mortem  examination  has  been  afforded,  has 
been  investigated  at  a  period  long  after  the  time  of  occur- 
rence of  the  primary  lesion.  The  anatomical  changes  that 
have  been  found  are,  in  the  order  of  frequency  of  their 
occurrence  : 

(1)   Circumscribed  atrophic  sclerosis. 
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(2)  Cyst  formation. 

(3)  Superficial  shrunken  patches  resembling  wet  wash- 
leather.  In  the  two  latter  conditions  there  is  always  asso- 
ciated some  degree  of  atrophic  sclerosis  of  the  convolutions 
in  their  immediate  neighbourhood. 

(4)  Porencephaly. 

From  the  character  of  such  final  lesions  alone  it  is  often 
impossible  to  determine  what  has  been  the  nature  of  the 
original  process  of  which  the  lesion  in  its  final  form  is  the 
result.  It  has  been  already  stated  that  the  tissues  of  the 
infantile  brain  tend  to  undergo  a  process  of  sclerosis  and 
atrophy,  with  increase  of  the  glial  elements,  as  the  result  of 
defective  blood-supply  or  inflammatory  processes,  rather 
than  a  process  of  softening,  as  is  the  rule  in  the  brains  of 
adults  similarly  affected.  Consequently  a  process  of  acute 
encephalitis,  as  the  inflammatory  process  lessens  and  ceases, 
is  followed  by  increase  of  the  glial  structures,  and  entails 
death  of  the  nerve  elements  wholly  or  in  part,  the  final 
result  being  atrophic  sclerosis. 

Again,  as  the  result  of  vascular  obliteration,  either  by 
embolism  or  thrombosis,  the  nerve  elements  perish,  but  the 
neuroglia  retains  its  vitality  in  most  cases.  Fresh  blood- 
vessels are  developed  and  a  condition  of  atrophic  sclerosis 
again  results.  So  also,  as  the  result  of  the  bruising  of 
cerebral  tissue  that  may  occur  during  the  process  of  birth, 
atrophic  sclerosis  may  arise. 

On  the  other  hand,  an  intense  inflammatory  process  such 
as  acute  encephalitis  may  cause  actual  death  of  all  the 
elements,  including  the  glia,  and  considerable  extravasation 
of  blood  may  occur  into  the  inflamed  tissue,  with  the  result 
that  a  cyst  is  formed.  Such  a  cyst  was  found  in  one  case 
twenty-one  days  after  the  onset  of  acute  encephalitis. 
Though  atrophy  and  sclerosis  are  the  usual  results  of 
vascular  obliteration,  yet  it  sometimes  happens  that  soften- 
ing and  cyst  formation  take  place.  This  is  especially  the 
case  when  a  central  vessel  not  supplying  the  cortex  is 
obstructed.  Cerebral  haemorrhage  frequently  ends  in  cyst 
formation,  and  if  it  be  borne  in  mind  that  such  hasmorrhage 
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commonly  occurs  in  an  area  of  antecedent  thrombosis,  the 
presence  of  atrophic  sclerosis  in  the  neighbourhood  of  the 
cyst  will  be  intelligible. 

From  the  above  it  is  clear  that  a  condition  of  atrophic 
sclerosis  may  have  its  origin  in  acute  encephalitis,  or  in 
embolism,  thrombosis  (arterial  or  venous),  or  injury,  and 
further,  that  cyst  formation  may  similarly  be  the  result  of 
encephalitis,  embolism,  thrombosis,  or  haemorrhage. 

The  superficial  area  of  softening — the  wet  wash-leather 
patch  [plaque  jaune)  is  invariably  the  result  of  vascular 
obliteration. 

The  origin  of  porencephaly  is  somewhat  difficult  to  deter- 
mine. It  has  been  proved  to  be  the  result  of  embolism  in 
some  cases,  and  it  has  been  produced  experimentally  in 
animals  by  ligation  of  cerebral  vessels.  It  is  certain  that 
many  cases  are  the  results  of  local  cerebral  lesions  occurring 
in  early  fcetal  life,  for  other  developmental  peculiarities 
of  the  brain  often  co-exist.  All  cases  of  porencephaly  are 
not,  however,  congenital,  and  it  seems  highly  probable  that 
the  post-natal  cases  have  their  origin  in  vascular  obliteration. 

The  initial  j^^^hological  jirocess, — During  the  last  few 
years  a  considerable  number  of  cases  have  been  placed  on 
record  in  which  an  anatomical  investigation  was  made  soon 
after  the  onset  of  the  disease.  The  conditions  found  have 
been,  according  to  their  order  of  frequency  : 

1.  Acute  encephalitis. 

2.  Thrombosis,  arterial  or  venous. 

3.  Haemorrhage. 

4.  Embolism. 

The  lesion  of  acute  encephalitis  a  few  days  after  its 
occurrence  presents  the  following  appearances.  Over  a 
part  of  one  hemisphere  the  convolutions  present  a  dark, 
somewhat  plum-coloured  appearance,  and  where  this  affected 
part  joins  the  non-affected  part  of  the  hemisphere  this 
colour  fades  gi^adually  into  that  of  the  normal  cerebral 
tissue.  The  convolutions  are  swollen  and  slightly  softer 
than  normal.  The  dura  mater  and  arachnoid  are  normal 
over  the  affected  area,  but  small  spots  of  sub-pial  haemor- 
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rhage  are  frequently  seen.  Upon  section  the  same  purple 
colour  is  seen  extending  through  the  grey  matter  and 
affecting  the  underlying  white  matter  to  a  variable  extent, 
but  a  focus  of  encephalitis  does  not  as  a  rule  spread  deeply 
into  the  white  matter;  its  major  incidence  is  upon  the 
cortex.  Upon  the  surfaces  of  the  sections  many  minute 
haemorrhages  are  seen,  and  dark  streaks,  which  are  minute 
vessels  in  a  state  of  thrombosis.  Sometimes  a  portion  of 
the  affected  area  may  be  almost  diffluent,  or  a  cavity  may 
be  present  beneath  the  cortex  containing  softened  brain 
tissue  and  extravasated  blood. 

Microscopical  examination  shows  a  condition  typical  of 
inflammation ;  there  is  marked  perivascular  infiltration  of 
round  cells.  Many  of  the  finer  vessels  are  thrombosed  and 
multitudinous  small  foci  of  haemorrhage  are  seen.  The 
nerve-cells  are  swollen  and  distorted,  the  tigroid  substance 
is  seen  in  various  stages  of  fragmentation  and  disappear- 
ance and  the  nuclei  are  eccentric  and  have  often  disap- 
peared. 

The  post-mortem  appearances  of  recent  thrombosis,  em- 
bolism, and  haemorrhage  do  not  need  a  separate  description 
in  this  place.  Thrombosis  of  the  cerebral  veins  is  met  with 
chiefly  in  the  superficial  veins,  which  pour  their  contents 
into  the  superior  longitudinal  sinus.  It  may  or  may  not 
be  associated  with  thrombosis  of  the  sinus  itself. 

Arterial  disease  in  children  is  often  confined  to  the 
smaller  vessels,  and  care  must  be  taken  that  a  judgment 
be  not  formed  as  to  the  presence  or  absence  of  arterial 
disease  from  the  examination  of  the  vessels  at  the  base 
of  the  brain ;  for  these  may  be  absolutely  free  from 
disease  even  to  the  third  or  fourth  order  of  their  branching 
when  the  most  extensive  disease  of  the  walls  exists  beyond. 
Attention  may  be  again  drawn  to  the  dependence  of  cere- 
bral haemorrhage  in  many  cases  upon  local  degeneration  of 
the  walls  of  a  vessel  as  it  passes  through  a  small  focus  of 
softening  due  to  antecedent  thrombosis. 

As  the  result  of  the  processes  that  have  been  above 
described,  tissue  absorption,  sclerosis,  cyst  formation  occur. 
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together  with  interference  with  the  further  development  of 
those  parts  of  the  central  nervous  system  which  are  in 
close  physiological  connection  with  the  damaged  area  of 
the  hemisphere.  Consequently  as  the  final  condition  of  the 
affected  cerebral  hemisphere  there  is  found  either  local 
atrophic  sclerosis,  cyst  formation,  patches — the  result  of 
softening  or  porencephaly,  while  not  unfrequently  a  com- 
bination of  these  lesions  co-exists. 


Atrophic  Sclerosis 

In  this  condition  the  brain  as  a  whole  is  of  less  than 
the  normal  size  and  the  affected  cerebral  hemisphere  is 
smaller  than  the  other.  Over  a  certain  area  of  this  hemi- 
sphere  the  surface  is  shrunken  and  the  convolutions  are 
small  and  separated  by  wide  sulci.  These  gyri  are  hard  to 
the  touch  and  are  of  a  tough  leather  consistency  when  cut. 

The  surface  of  the  affected  convolutions  may  present  a 
facetted  or  worm-eaten  appearance.  The  apex  of  each 
gyrus  as  seen  in  cross  section  is  sharp  and  the  shape  of  the 
gyrus  may  be  compared  to  that  of  a  knife  rest.  There  may 
be  some  thickening  of  the  membranes  over  this  area  and 
the  sinking  of  the  surface  of  the  hemisphere  is  compensated 
for  by  an  accumulation  of  cerebro-spinal  fluid  between  the 
membranes.  At  the  head  of  the  atrophic  area  the  shrunken 
gyri  merge  gradually  into  the  surrounding  convolutions. 
The  corresponding  portion  of  the  corona  radiata  and  in- 
ternal capsule  are  reduced  in  size  and  there  is  usually  some 
compensatory  enlargement  of  the  lateral  ventricle  in  the 
neighbourhood  of  the  lesion.  Sometimes  the  superficial 
yellow-brown  patches  of  a  consistence  like  that  of  wet  wash- 
leather  already  referred  to,  exist  in  the  atrophic  region,  and 
small  multiple  cysts  may  be  found  in  the  substance  of  the 
atrophied  tissue,  and  these  are,  in  all  probability,  produced 
by  enlargement  of  the  lymph  spaces  compensatory  to  the 
shrinking  of  the  tissues.  The  arrangement  of  the  atro- 
phied convolutions  varies  according  to  the  period  at  which 
the  initial  lesion  occurs.     If  a  very  primitive  arrangement 
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of  the  gyri  obtain  in  the  atrophied  area  it  is  certain  that  the 
lesion  occurred  in  early  foetal  life,  whereas  if  the  shrunken 
gyri  do  not  differ  in  arrangement  from  the  normal  the 
lesion  did  not  occur  until  that  period  of  post-natal  life  at 
which  the  brain  reached  its  complete  external  develop- 
ment. Owing  to  the  effect  of  the  shrinking  of  the  atrophic 
patch  upon  the  surrounding  convolutions  it  is  usual  for  the 
sulci  separating  the  latter  to  run  a  somewhat  straight 
course  into  the  hollow  and  present  a  radiate  (cart-wheel) 
arrangement. 

Microscopically  the  atrophic  convolutions  show  a  partial 
or  complete  absence  of  the  nerve  elements  according  to  the 
severity  of  the  atrophy,  these  elements  gradually  reappear- 
ing at  the  edge  of  the  affected  area.  The  glial  tissue  is  much 
increased  both  relatively  and  absolutely.  The  blood-vessels 
are  numerous,  but  they  are  of  finer  calibre  than  those  of  the 
unaffected  convolutions.  Their  walls  do  not  present  patho- 
logical changes,  and  it  is  probable  that  they  are  for  the  most 
part  vessels  which  have  been  formed  subsequently  to  the 
occurrence  of  the  lesion. 

Cyst  formation, — Cysts  and  patches  of  softening  are 
usually  associated  with  some  degree  of  atrophic  sclerosis. 
Cysts  as  a  rule  extend  deeply  into  the  centrum  ovale  and 
do  not  reach  the  surface  of  the  hemisphere,  but  sometimes 
their  chief  extent  is  superficial  and  they  may  be  confined 
externally  by  the  pia  mater  alone.  Such  cysts  present  a 
smooth  lining  membrane  and  their  contents  consist  of  a 
yellowish-green  fluid. 

Porencephaly 

This  term  implies  an  absence  of  the  whole  thickness  of 
the  brain  tissue  forming  the  walls  of  the  lateral  ventricle 
over  a  particular  area.  There  are  three  varieties  of  such 
defects : 

(1)  A  cavity  may  exist  in  the  thickness  of  the  cerebral 
hemisphere  bounded  externally  by  the  pia  mater  and  in- 
ternally by  the  ependyma  of  the  ventricle.      It  contains  a 
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fluid  comparable  with  the  fluid  of  the  serous  spaces.  There 
is  no  distinction  of  this  form  of  cavity  from  a  cyst  except  its 
greater  size. 

(2)  The  cavity  is  bounded  externally  by  the  pia  arach- 
noid, but  internally  it  communicates  freely  with  the  ven- 
tricle. 

(3)  The  cavity  communicates  freely  both  with  the  ven- 
tricular cavity  and  with  the  sub-arachnoid  space. 

The  two  latter  varieties  of  porencephaly  are  not  infre- 
quently associated  with  the  presence  of  other  developmental 
defects  in  the  central  nervous  system,  such  as  syringomyelia, 
microgyria,  and  spina  bifida.  Sometimes  a  condition  of 
hydrocephalus  co-exists. 

The  condition  of  the  pyramidal  tracts  and  of  the  other 
fibre  systems  leaving  the  cortex  cerebri,  such  as  the  f  ronto- 
tectal  and  fronto-pontine  tracts  and  temporo-pontine  tracts, 
etc.,  in  cases  of  infantile  hemiplegia,  varies  according  to 
the  period  of  foetal  or  post-natal  life  at  which  the  lesion 
occurs,  and  according  to  the  position,  extent,  and  severity 
of  the  lesion.  A  lesion  occurring  before  the  development 
of  these  tracts  entails  their  non-development.  Subsequently 
occurring  lesions  are  associated  with  varying  degrees  of 
arrest  of  development  in  its  several  stages  and  secondary 
degeneration  of  these  tracts.  Incomplete  lesions  in  which 
some  of  the  nerve  elements  retain  their  vitality  in  the  affected 
area  of  the  cortex,  cause  arrest  of  development  and  degenera- 
tion in  those  fibres  whose  cells  of  origin  have  been  destroyed. 
An  extensive  lesion  of  the  central  region  of  one  hemisphere 
occurring  in  early  childhood  is  associated  with  interference 
with  the  development  of  the  crus  cerebri,  the  pons,  and  the 
medulla  upon  the  same  side  and  of  the  cerebellum  upon  the 
opposite  side. 

Course  of  the  disease, — In  a  small  proportion  of  cases  the 
patient  does  not  survive  the  initial  manifestations  of  the 
disease,  the  widely  spread  interference  with  cerebral  func- 
tion caused  by  a  severe  and  extensive  lesion  being  incom- 
patible with  life.  Under  such  circumstances  death  takes 
place  usually  in  the  second  or  third  week  of  the  disease.    In 
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certain  of  the  cases  which  arise  in  the  course  of  a  specific 
fever  death  may  occur  from  the  cerebral  condition  or  from 
some  other  complication  of  the  specific  fever.  Apart  from 
these  occurrences  infantile  hemiplegia  has  little  tendency 
to  destrov  life. 

In  many  cases  improvement  begins  to  take  place  within  a 
few  days  and  the  hemiplegia  rapidly  disappears,  no  sign 
perhaps  remaining  six  weeks  after  the  onset.  Such  cases 
may  never  present  any  subsequent  defect  referable  to  the 
disease,  but  there  is  always  the  liability  in  the  first  place 
that  the  temporary  interference  with  the  function  of  one 
cerebral  hemisphere  may  result  in  some  imperfection  in  the 
development  of  the  opposite  half  of  the  body — shortness  of 
the  arm  and  leg ;  and  in  the  second  place  there  is  always  a 
tendency  to  the  occurrence  and  recurrence  of  epilepsy. 

In  a  large  majority  of  cases  the  initial  flaccid  hemiplegia 
gives  place  to  a  slowly  improving  spastic  hemiplegia.  The 
amelioration  is  more  marked  in  the  face,  trunk,  and  proxi- 
mal joints  than  in  the  distal  joints  and  usually  more  marked 
in  the  leg  than  in  the  arm.  With  increasing  recovery  of 
power,  perversity  of  movement,  stiffness  and  slowness,  ataxy, 
choreic  movement,  and  tremor  become  apparent  and  inter- 
fere seriously  with  the  necessary  re-education  of  the  limbs. 

Spontaneous  movements  come  on  in  most  cases  within 
a  year  of  the  onset — athetosis  in  a  much  paralysed  limb, 
choreiform  movements  in  a  slightly  paralysed  limb.  With 
the  onset  of  athetosis  improvement  ceases  in  the  region  in 
which  the  rhythmic  movement  is  manifest. 

As  the  growth  of  the  body  proceeds  the  retarded  de- 
velopment of  the  affected  side  commences  to  show  itself. 
While  it  is  usually  most  marked  in  those  parts  which  are 
most  paralysed,  it  may  be  very  apparent  when  the  paralysis 
is  slight.  Otherwise  the  degree  of  the  retardation  of  de- 
velopment that  will  result  finally  depends  upon  the  age  at 
which  the  disease  is  manifest ;  the  younger  the  child  the 
greater  will  be  the  inequality  between  the  two  sides  of  the 
body  when  the  age  of  puberty  is  reached,  other  circum- 
stances being  equal. 
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The  subjects  of  infantile  hemiplegia  are  very  prone  to  the 
occurrence  and  recurrence  of  epilepsy,  nor  does  this  ten- 
dency disappear,  though  no  attack  may  have  occurred,  till 
several  years  after  the  age  of  puberty  is  reached. 

The  majority  of  the  cases  in  which  paralysis  persists  show 
some  degree  of  mental  deficiency,  but  this  is  regressive  ex- 
cept when  severe  in  degree,  especially  if  careful  education 
be  afforded. 

Cases  of  hemichorea  and  hemiathetosis  show  this  differ- 
ence from  cases  of  infantile  hemiplegia,  that  they  tend  to 
become  progressive  until  the  patient  is  completely  incapaci- 
tated upon  the  affected  side.  This  rule  is  not  invariable, 
however,  for  some  cases  improve  remarkably. 

Diagnosis. — The  onset  of  acute  encephalitis  with  convul- 
sions, vomiting,  and  fever  resembles  closely  the  mode  of 
onset  of  many  of  the  specific  fevers  and  of  meningitis.  From 
the  specific  fevers  it  may  be  distinguished  by  the  prolonged 
coma,  by  the  absence  of  characteristic  signs  of  the  specific 
fevers,  and  by  the  appearance  of  hemiplegia. 

The  onset  of  encephalitis  is  more  acute  than  the  onset 
of  tuberculous  meningitis  and  the  prodromata  of  the  latter 
di.sease  are  absent.  From  acute  meningitis,  infective  sinus 
thrombosis,  and  cerebral  abscess,  the  distinction  may  be 
very  difficult  in  the  absence  of  any  discoverable  local  cause 
for  the  latter  conditions. 

The  onset  of  acute  encephalitis  closely  resembles  also  a 
severe  attack  of  simple  infantile  convulsions.  The  presence 
of  rickets,  of  peripheral  irritation,  or  some  adequate  cause 
for  convulsion,  together  with  the  severity  of  the  coma  and 
the  results  of  the  treatment  usual  in  infantile  convulsion, 
should  serve  to  prevent  errors  of  diagnosis. 

When  the  hemiplegia  is  established,  there  is  little  diffi- 
culty in  diagnosis,  the  history  and  non-progressive  nature 
of  the  malady  at  once  separating  the  disease  from  the  other 
common  form  of  hemiplegia  in  children,  namely,  that  re- 
sulting from  cerebral  tumour.  With  hemiplegic  chorea 
infantile  hemiplegia  can  hardly  be  confused. 

The  disease  has  been  confounded  with  infantile  paralysis 
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of  unilateral  di.stribution  ;  the  rigidity,  the  presence  of  per- 
verse or  spontaneous  movements,  preservation  of  electrical 
excitaliilitv  in  the  affected  muscles,  and  retention  of  the 
deep  reflexes  are  the  obvious  distinguishing  signs. 

Choreiform  hemiparesis  and  hemiathetosis  do  not  re- 
semble any  other  conditions  and  can  be  at  once  recognised 
by  the  nature  of  the  spontaneous  movements. 

ProrjnoMiJf. — It  has  been  already  stated  that  infantile  hemi- 
I)legia  has  little  tendency  to  destroy  life  except  at  the  onset 
of  those  cases  which  are  due  to  acute  encephalitis,  when  a 
fatal  result  occasionally  occurs.  The  subjects  of  infantile 
hemiplegia  in  whom  the  mental  state  is  much  reduced  are 
rather  more  prone  to  the  occurrence  of  intercurrent  mala- 
dies than  are  normal  children.  The  prognosis  as  regards 
bodily  capacity  cannot  be  made  until  some  time  after  the 
onset  of  the  hemiplegia,  when  the  progress  of  improvement 
has  been  observed.  In  many  cases  the  hemiplegia  dis- 
appears completely  within  three  months  and  the  prognosis 
as  regards  bodily  capacity  is  good,  but  these  reservations 
must  always  be  made  :  (1)  That  although  the  paralysis  has 
disapi)oared,  some  impairment  of  development  of  the 
formerly  affected  side  of  the  body  may  possibly  result;  (2) 
that  epilepsy  is  very  likely  to  come  on  at  some  period  before 
the  ag(»  of  twenty  years;  (3)  that  the  mental  acuity  may  be 
somewhat  below  the  normal. 

When  ])aralysis  has  persisted  months  or  years  after  the 
onset  in  acquired  cases  or  after  birth  in  congenital  cases, 
the  i)r()gn()sis  depends  upon  the  nature  of  the  paralysis,  the 
presence  or  absence  of  chorea  and  athetosis,  the  age  of  the 
patient,  and  lastly  upon  the  mental  state. 

If  the  paralysis  be  nowhere  complete,  if  the  age  of  the 
patient  be  not  advanced  and  if  the  mental  state  be  good, 
great  improvement  will  certainly  take  place  if  appropriate 
and  ])rolonged  physical  training  can  be  administered. 
Marked  mental  deficiency  renders  physical  training  impos- 
sible, and  as  age  advances  the  capacity  for  increasing  func- 
tion of  the  maimed  nervous  system  lessens  with  each  year. 
Kven  when  paralysis  is  complete  in  the  hand  or  foot  several 
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years  must  elapse  before  a  certain  statement  can  be  made 
that  improvement  will  not  take  place  and  some  useful  volun- 
tary power  be  regained.  The  presence  of  athetosis  in  a 
severely  paralysed  extremity  is  of  certain  unfavourable 
prognosis. 

The  presence  of  perversity  of  volitional  movement  is  not 
necessarily  unfavourable,  but  it  renders  the  training  more 
difficult  and  improvement  is  slower. 

Choreiform  and  athetotic  hemiparesis  are  nearly  always 
of  unfavourable  prognosis.  Slight  conditions  of  mental 
reduction  are  susceptible  of  great  improvement  under  the 
influence  of  careful  training.  Severe  degrees  of  mental  im- 
pairment render  the  outlook  as  regards  capacity  hopeless. 
The  presence  of  epilepsy  does  not  influence  the  improvement 
that  may  occur  in  physical  and  mental  capacity.  The 
attacks  are  not  as  a  rule  refractory  to  the  ordinary  treat- 
ment of  epilepsy. 

Treatment, — We  know  of  no  measures  that  avail  to  pre- 
vent the  occurrence  or  lessen  the  severity  of  the  hemiplegia 
in  cases  of  encephalitis.  Doubtless  the  damage  to  the 
cerebrum  has  happened  as  soon  as  a  diagnosis  is  possible, 
and  the  treatment  to  be  adopted  in  the  early  days  is  that 
suitable  for  any  acute  febrile  disturbance. 

When  the  paralysis  has  developed,  treatment  is  to  be 
directed  to  the  prevention  of  rigidity,  the  regaining  of  volun- 
tary control,  and  the  improvement  of  the  mental  acuity. 
There  is  perhaps  no  disease  which  demands  greater  patience 
and  persistency  in  the  carrying  out  of  suitable  treatment, 
and  there  are  few  diseases  in  which  more  brilliant  results 
are  produced  from  apparently  hopeless  cases,  by  pertina- 
city in  treatment,  than  infantile  hemiplegia. 

On  the  other  hand,  it  is  a  disease  in  which  treatment  is 
for  the  most  part  neglected,  especially  in  the  early  years  of 
the  disease,  when  good  results  are  more  readily  and  quickly 
obtained.  From  the  first,  regular  massage  and  passive 
movement  of  the  affected  limbs  should  be  employed,  and 
bearing  in  mind  the  tendency  to  vaso-motor  palsy,  the 
affected  limbs  should  be  clothed  in  woollen  garments.     As 
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soon  as  some  voluntary  power  is  regained  it  should  be 
encouraged  as  far  as  possible.  It  is  often  necessary  to  tie 
up  the  sound  arm  in  order  to  compel  the  child  to  make 
what  use  he  can  of  the  crippled  limb.  He  must  also  be 
regularly  assisted  in  re-learning  to  walk.  Subsequently,  as 
power  and  movement  increase,  gymnastic  exercises  of  every 
kind  and  Fraenkel's  exercises  should  be  employed.  Rigid 
apparatus  for  the  prevention  of  contracture  and  for  the 
alteration  of  deformity  are  harmful,  for  they  increase  the 
weight  of  the  limb,  and  interfere  with  movement,  which 
is  the  remedy  by  which  paralysis  is  to  be  combated.  Simi- 
larly a  heavy  boot  should  never  be  worn  upon  the  affected 
side.  The  mother  of  a  patient,  for  reasons  of  economy, 
usually  loads  the  paralysed  foot  with  a  large  hob-nailed 
boot — large  because  it  is  more  easily  put  on  to  the  pes 
cavus,  hob-nailed  because  '*  he  wears  the  boot  out  so 
(quickly  at  the  toe.^^ 

In  regular  cases,  where  there  is  much  contracture  and 
deformity,  tenotomy  is  of  great  service,  and  it  should  be 
soon  followed  by  passive  movements.  It  need  hardly  be 
said  that  tenotomy  is  useless  unless  some  voluntary  power 
be  present  in  the  muscles,  the  tendons  of  which  are  to  be 
divided. 

Of  great  importance  is  attention  to  the  mental  training 
of  the  children,  for  they  are  frequently  backward,  and 
careful  and  individual  teaching  is  necessary. 

Recurring  convulsions  should  be  treated  as  "  idiopathic 
epilepsy.^' 


CEREBRAL  DIPLEGIA 

The  various  diseases  which  are  grouped  together  under 
this  title  are  the  results  of  widely-spread  changes  in  the 
nerve-cells  of  the  cortex  of  both  cerebral  hemispheres. 
Presumably  such  changes  may  be  caused  by  harmful  or 
traumatic  influences  exerted  upon  the  elements  of  the  cere- 
bral cortex  at  any  epoch  during  foetal  life,  during  the  process 
of  birth,  or  during  post-natal  existence.  Some  hereditary 
taint  or  toxic  influence  may  deprive  the  cortical  elements  of 
their  developmental  capacity  or  of  their  capacity  for  main- 
taining a  long  tenure  of  life  (abiotrophy) .  In  the  latter  case 
the  symptoms  resulting  from  the  degeneration  become  ap- 
parent without  any  visible  causal  antecedent  at  some  time 
remote  from  that  at  which  the  essential  cause  of  the  dege- 
neration was  in  action.  Hence  it  is  probable  that  in  certain 
cases  of  post-natal  cerebral  diplegia  the  disease  is  not 
acquired,  but  is  in  reality  the  result  of  an  inherited  defect. 
In  the  familial  varieties  of  the  disease  this  is  of  frequent 
occurrence.  For  example,  when  several  children  of  the 
same  mother  are  affected,  it  sometimes  happens  that  while 
some  of  them  are  born  paralysed,  others  develop  paralysis 
soon  after  birth,  while  others  mav  show  no  defect  until 
comparatively  late  in  childhood.  In  such  a  condition  one 
cannot  but  refer  all  the  cases  to  one  and  the  same  cause, 
and  that  a  congenital  one. 

The  varieties  of  cerebral  diplegia  present  so  widely 
different  clinical  aspects  that  some  justification  is  needed 
for  the  plan  of  grouping  together  such  apparently  dis- 
similar conditions  as  paraplegic  rigidity,  bilateral  athetosis, 
and  amaurotic  family  idiocy.  The  explanation  is  that, 
according  to  the  incidence  and  extent  and  degree  of  the 
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degeneration  upon  the  cells  of  the  cortex,  the  resulting 
clinical  picture  varies  greatly.  Thus  the  cell  affection  may 
be  confined  almost  entirely  to  those  elements  of  the  pyra- 
midal system  which  complete  their  development  latest.  For 
this  reason  these  elements  seem  especially  prone  to  suffer 
from  harmful  influences  occurring  during  the  last  two  months 
of  foetal  life.  The  resulting  condition  is  paraplegic  rigidity, 
or  Little's  disease,  cerebral  spastic  paralysis.  Again,  the 
whole  pyramidal  system  may  be  extensively  affected,  and 
the  result  is  "  generalised  rigidity.^'  If  the  cell  affection 
be  partial  in  the  motor  region  of  the  cortex,  chronic  and 
athetotic  diplegia  are  produced.  A  predominant  incidence 
of  the  lesion  upon  the  frontal  and  occipital  lobes  results 
in  various  combinations  of  idiocy  and  spastic  paralysis. 
Lastly,  the  affection  of  the  nerve-cells  may  not  be  confined 
to  the  cortex,  but  may  affect  all  the  cells  of  the  central 
nervous  system,  as  is  the  case  in  amaurotic  family  idiocy. 

The  nature  of  the  lesion  in  cerebral  diplegia  explains 
the  occurrence  of  almost  every  transitional  form  between  the 
clinical  types  of  the  disease  as  tabulated  below.  Every 
variety  of  combination  of  the  symptoms — rigidity,  athetosis, 
and  mental  reduction — are  met  with. 

Clinical  aspect. — In  the  majority  of  cases  of  generalised 
and  paraplegic  rigidity,  and  in  athetotic  and  choreic  dip- 
legia the  symptoms  are  noticed  soon  after  birth.  In  severe 
cases  the  nurse  in  washing  the  child  is  often  the  first  to 
notice  the  stiffness  of  the  limbs  or  the  regular  assumption 
of  a  curious  bodily  attitude.  In  less  severe  cases  the  abnor- 
malities are  not  obtrusive  until  the  child  begins  to  get  about, 
when  perverse  movement,  rigidity,  and  pes  cavus  are  often 
the  first  symptoms  that  excite  the  attention  of  the  parents. 
In  other  cases  backwardness  in  learning  to  walk  and  talk 
and  mental  deficiency  first  suggest  that  something  is  wrong 
with  the  child. 

In  cases  in  which  the  symptoms  arise  after  birth  these 
may  appear  during  convalescence  from  an  acute  disease, 
and  are  then  usually  preceded  by  convulsions,  and  the  first 
noticeable  symptom  is  rigidity.     In  other  cases  an  acute 
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febrile  disturbance  associated  with  convulsions  precedes  the 
appearance  of  symptoms.  Sometimes  repeated  convulsions 
without  febrile  disturbance  occur,  after  which  the  symptoms 
of  diplegia  gi*adually  appear. 

In  other  cases  the  onset  is  accompanied  neither  by  febrile 
symptoms  nor  by  convulsion,  but  the  disease  comes  on  in- 
sidiously, as  do  such  diseases  as  myopathy  and  Friedreich's 
disease,  suggesting  an  abiotrophic  pathology.  Such  an  onset 
is  the  rule  after  the  sixth  year  of  life. 

Age. — In  the  majority  of  cases  tho  disease  is  apparent  at 
birth  or  as  soon  after  birth  as  the  infant  commences  toper- 
form  such  movements  as  render  clumsiness  and  rigidity 
observable.  In  less  severe  cases  of  paraplegic  rigidity  the 
defect  may  not  be  noticed  until  the  child  commences  to 
walk.  In  the  family  types  of  the  disease,  however,  the 
child  is  healthy  until  some  time  after  birth.  In  amaurotic 
idiocy  the  disease  makes  its  appearance  during  the  first 
year,  usually  between  the  third  and  the  sixth  month.  In 
other  varieties  of  familial  diplegia  the  symptoms  appear  later 
in  childhood,  usually  between  the  sixth  year  and  puberty. 
Following  acute  diseases  cerebral  diplegia  occurs  most 
frequently  between  the  second  and  the  fifth  year,  but  it  may 
show  itself  at  any  time  until  the  age  of  puberty  is  reached. 

Sex. — The  sexes  are  usually  equally  affected.  It  has  been 
stated  that  in  cases  resulting  from  birth  injuries  males  are 
more  liable  to  be  affected  than  are  females,  on  account  of 
the  greater  size  of  the  fcetal  head  in  males.  This  was 
strikingly  illustrated  in  a  series  of  cases  seen  by  the  writer, 
but  several  authorities  deny  its  importance. 

The  clinical  picture  of  the  several  forms  of  cerebral 
diplegia  presents  a  combination  in  varying  degrees  of  certain 
characteristic  symptoms  always  bilaterally  distributed, 
though  often  more  severe  on  one  side  of  the  body  than  on 
the  other.  These  symptoms  are  :  muscular  rigidity,  paresis, 
perverse  movement,  contractures,  and  increased  deep  re- 
flexes. Other  important  and  characteristic  symptoms  are 
mental  deficiency,  optic  atrophy,  ocular  palsy,  and  bulbar 
paresis. 


The  clinical  a9])ect  of  nmaurotic  idiocy  and  epileptiform 
myoclonus  differs  greatly  from  that  of  tlie  more  usual  types, 
and  will  subsequently  be  described  upart. 

Gcneralisefl  rigiditij. — As  its  name  implies,  the  chief 
characteristic  of  this  type  of  diple^a  is  a  condition  of 
muscular  rigidity  associated  with  weakness,  affecting  to  a 
greater  or  less  extent  all  the  muscles  of  the  body.  Kxcept 
in  the  most  severe  cases  in  which  the  weaknessamouuts  tc 


complete  paralysis  there  is  more  rigidity  than  weakness 
and  in  some  cases  it  is  astonishing  that  there  should  be  so 
much  power  in  the  presence  of  such  a  degree  of  rigidity. 
The  lower  extremities  are  generallj-  most  affected,  the 
upper  to  a  less  degree,  and  the  facial  region  still  less. 
Paroxysmal  exacerbations  of  the  rigidity  have  been  noticed 
by  some  writers.  Movement  is  slow  and  clumsy,  and  often 
athetotic  and  choreic  movements  are  present  in  the  limbs. 
If  the  patient  is  able  to  walk,  the  gait  is  digitigrade  from 
contracture  of  the  calf  muscles ;  the  knees  are  slightly 
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flexed  from  contracture  of  the  hamstrings  ;  the  thiglis  are 
rotated  inwards  and  the  knees  pressed  close  together, 
rubbing  against  one  another  with  each  projection  of  the 
limb.  More  severe  adductor  spasm  gives  rise  commonly 
to  the  "cross-legged  ^'  progression. 

The  assumption  of  the  sitting  position  may  be  impossible 
in  marked  cases,  when  such  a  patient  is  placed  in  a  chair. 
Owing  to  the  rigidity  preventing  the  necessary  flexion  at 
the  junction  of  the  lower  extremities  with  the  trunk,  in 
the  most  severe  cases  the  patient  lies  in  a  log-like  fashion, 
unable  to  turn  or  move  in  bed,  and  then  the  rigidity  may 
reach  such  a  degree  that  he  may  be  lifted  by  the  heels  in 
one  rigid  piece,  the  weight  of  the  body  being  supported  on 
the  back  of  the  head.  In  this  stage,  owing  to  nmscular 
contractures,  certain  characteristic  attitudes  are  assumed 
which  will  be  described  later  on.  The  knee-jerks  are 
exaggerated,  ankle  clonus  may  be  present,  but  is  not  in- 
variable, and  the  plantar  response  is  extensor  in  type. 

Mental  »ymptom8. — Every  degree  of  mental  defect  is  met 
with  in  these  cases,  from  precocity  and  slight  mental  dul- 
ness  to  complete  amentia.  As  a  rule  the  average  degree 
of  mental  impairment  is  more  profound  than  in  the  other 
types  of  diplegia,  but  it  does  not  always  correspond  with 
the  severity  of  the  rigidity  and  of  the  paralysis,  for  the 
most  profound  mental  deficiency  may  exist  in  cases  in  which 
the  rigidity  and  paralysis  are  quite  slight.  This  depends 
upon  the  greater  affection  of  the  pre-frontal  lobes.  The 
amount  of  mental  impairment  cannot  be  estimated  from 
the  facial  expression,  as  conditions  of  facial  over-action 
and  rigidity,  perverse  mimetic  or  athetoid  movements  of 
the  face  may  lead  to  an  opinion  that  there  is  much  greater 
mental  impairment  than  exists  in  reality.  The  mental 
state  is,  as  a  rule,  placid.  Where  the  affection  is  slight 
the  patients  are  occasionally  irritable,  mischievous,  and 
passionate. 

Speech  defects. — In  congenital  cases,  and  in  cases  occur- 
ring before  the  eighteenth  month,  speech  may  never  be 
acquired,  or  may  be  much  delayed,  and  if  acquired  it  is 
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often  imperfect.  Articulation  is  defective,  and  slowness  of 
speech,  with  great  facial  over-action,  slurring,  and  stammer- 
ing, often  occur.  When  the  disease  arises  after  speech  is 
acquired,  it  is  generally  completely  lost,  at  least  temporarily, 
if  the  child  be  younger  than  six  years  of  age,  and  if  the  case 
be  at  all  severe.  The  loss  of  speech  may  be  quite  gradual, 
and  where  some  intelligence  persists  the  understanding  of 
words  may  remain  in  patients  who  can  utter  no  articulate 
sound. 

Under  this  heading  may  be  mentioned  the  curious  and 
characteristic  manner  in  which  children  affected  with  severe 
generalised  rigidity  cry.  They  give  vent  to  a  series  of  hoarse 
prolonged  roars  very  unlike  the  screaming,  sobbing,  and 
broken  respiration  of  a  normal  child. 

Convulsive  attacks  are  very  common  in  cases  of  general- 
ised rigidity.  In  about  one  half  of  all  cases  general  con- 
vulsions associated  with  loss  of  consciousness  occur  at 
intervals,  and  in  one  eighth  of  the  cases  epilepsy  becomes 
established.  The  occurrence  of  such  attacks  bears  no  rela- 
tion to  the  severity  of  the  other  symptoms. 

Special  senses. — Primary  optic  atrophy  occurs  in  a  small 
number  of  cases,  and  it  is  bilateral,  rarely  unilateral.  It 
may  produce  complete  blindness,  and  has  been  shown  to 
result  from  a  primary  degeneration  of  the  nerve  elements 
of  the  retina  similar  to  that  occurring  in  the  cerebral  cortex. 

Cranial  nerves, — Inequality  of  the  pupils  and  slowness  of 
the  light  reaction  are  not  uncommon,  and  oscillating  pupil 
is  often  met  with.  Spontaneous  nystagmus  of  very  wide 
range  is  common  in  cases  in  which  the  face  is  markedly 
affected.  It  is  to  be  regarded  as  the  spastic  ocular  sign 
analogous  to  the  rigidity  elsewhere,  and  produced  in  the 
same  manner.  Convergent  strabismus  occurs  in  about  30 
per  cent,  of  the  cases.  More  rarely  divergent  strabismus  is 
present,  and  in  a  few  cases  paralysis  of  the  third  or  of  the 
sixth  nerve  is  found. 

In  nearly  all  cases  the  face  shows  signs  of  paresis  and 
rigidity.  With  slight  involvement  of  the  face  this  may  be 
shown  by  a  general  loss  of  emotional  expression,  slight 
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retraction  of  the  eyelids,  and  some  retraction  of  the  angles 
of  the  mouth.  With  more  severe  involvement  of  the  face, 
an  unvarying  mask-like  expression,  with  wide  palpebral 
apertures  and  a  large  open  mouth,  are  present.  Slobbering 
is  common.  In  some  cases  involuntary  facial  over-action  is 
present  and  gives  rise  to  varying  grimaces  on  attempts  to 
move  the  face  or  on  speaking.  Athetoid  movements  of  the 
face  are  uncommon.  The  tongue  is  often  very  large  and 
the  hard  palate  very  much  arched  and  the  presence  of 
adenoid  vegetations  in  the  pharynx  is  frequently  to  be 
observed.  Difficulty  of  swallowing  is  present  in  the  large 
majority  of  cases,  though  it  may  be  slight.  On  watching 
the  act  of  deglutition  in  these  cases  the  difficulty  seems 
due  to  rigidity  of  the  muscular  apparatus  rather  than  to 
paralysis.  Cases  with  severe  difficulty  in  swallowing  have 
been  described  by  Oppenheim  under  the  name  of  "  infantile 
pseudo-bulbar  paralysis."  There  may  be  difficulty  with 
protrusion  of  the  tongue,  and  this  organ  usually  shares  in 
the  facial  athetosis,  if  this  is  present,  and  laryngeal  diffi- 
culties— dysphonia,  stridor,  etc. — have  been  noticed. 

Conformation  of  the  skull. — In  congenital  cases  some 
degree  of  microcephaly  is  generally  present.  Asymmetry 
and  flattening  of  the  region  of  the  central  convolutions  are 
common,  and  in  cases  of  slight  generalised  rigidity  with 
profound  mental  changes  the  frontal  region  may  be  small 
and  flat  proportionately  to  the  rest  of  the  skull.  In  a  case 
of  slight  generalised  rigidity  under  the  writer's  care,  in 
which  speech  was  retarded  till  the  ninth  year,  great  flatten- 
ing of  the  left  frontal  region  and  of  the  right  cerebellar 
region  was  present. 

Attitude, — In  the  more  severe  cases  characteristic  atti- 
tudes are  assumed.  The  head  may  be  rigidly  retracted,  but 
more  commonly  the  chin  is  pressed  down  upon  the  chest, 
and  torticollis  has  been  noticed.  The  spinal  column  generally 
shows  kyphosis,  sometimes  lordosis,  and  often  scoliosis. 
The  cases  presenting  lordosis  usually  have  head  retraction, 
and  those  with  kyphosis  a  flexed  position  of  the  head. 

Several  chal*acteristic  attitudes  have  been  described  and 
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named,  and  these  occur  with  sufficient  frequency  to  deserve 
special  note. 

(1)  The  cramped  attitude. — The  head  and  trunk  are  bent 
forward  in  kyphosis.  The  elbows  are  pressed  into  the 
sides  and  the  forearms  crossed  on  the  chest  in  contracture. 
There  is  contracture  at  the  hip  and  knee  joints.  The 
position  may  be  described  as  that  in  which  the  patient 
occupies  the  least  possible  space. 

(2)  The  attitude  of  adoratum, — The  head  is  retracted  and 
the  eyes  are  staring.  There  is  lordosis.  The  elbows  are 
pressed  into  the  sides  and  the  hands  are  held  supinated 
below  the  face.     The  legs  are  rigidly  extended. 

(3)  The  exteii8io7i'8upinatioii  position. — The  limbs  are 
rigidly  extended  and  the  forearms  are  fully  supinated. 
More  rarely  extreme  pronation  is  associated  with  the  ex- 
tended position  of  the  limbs. 

Pes  cavtis  is  present  in  most  of  the  cases,  but  some  cases 
show  a  condition  of  talipes  equino-vaiits.  Genu  recur- 
vatum  sometimes  occurs,  and  this  is  usually  the  case  when 
paralysis  is  complete  and  rigidity  extreme. 

The  mode  of  progression  in  these  cases,  where  any  is 
possible,  is  characteristic,  and  has  been  compared  with  that 
of  the  tardigrade  animals.  The  "  cross-legged"  progi^es- 
sion  is  so  well  known  as  to  need  no  description  here. 
Where  the  legs  are  so  severely  affected  as  to  render  walk- 
ing impossible,  while  fair  power  remains  in  the  upper 
limbs,  the  patient  may  crawl  along  the  ground  with  the 
upper  limbs  dragging  the  useless  lower  limbs  and  trunk. 

Muscles, — In  some  cases  a  curious  hardness  and  resistant 
feeling  of  the  affected  muscles  is  present  resembling  a 
similar  condition  in  pseudo-hypertrophic  paralysis.  If 
athetosis  is  associated  with  the  rigidity,  there  may  be 
actual  hypertrophy  of  the  muscles. 

In  late  stages  of  severe  generalised  rigidity  the  muscles 
are  always  wasted,  and  both  the  myotatic  irritability  and 
electrical  excitability  may  disappear.  Fibrillary  twitchings 
of  the  muscles  are  common,  especially  in  cases  approaching 
puberty. 
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Perverse  movements. — ^TJnder  this  heading  must  be 
grouped  the  very  constant  maladroitness  of  movement,  the 
facial  overaction  and  grimacing  in  speech,  and  in  mimetic 
expression,  choreic  movements,  athetotic  movement,  and 
intention  tremor.  Athetotic  movements  sometimes  are 
present  in  the  face,  choreic  movements  rarely,  if  ever.  Not 
rarely  choreic  or  athetotic  movements  are  present  in  the 
upper  extremities,  with  slight  rigidity,  while  severe  rigidity 
affects  the  lower  limbs. 

Choreic  movements  may  develop  pari  passu  with  the 
rigidity,  or  generalised  rigidity  may  clear  up  for  the  most 
part,  leaving  a  choreic  diplegia,  but  athetotic  movements 
always  appear  at  a  later  date  than  rigidity. 

Tremor  precisely  resembling  that  seen  in  disseminated 
sclerosis  is  sometimes  seen  in  limbs  in  which  the  rigidity  is 
slight,  and  it  is  likely  that  some  of  the  cases  described  as 
those  of  disseminated  sclerosis  in  children  are  in  reality 
cases  of  diplegia. 

Common  sensation  and  the  muscular  sense  are  unim- 
paired in  the  cases  in  which  their  accurate  investigation  is 
possible.  In  the  severe  cases  there  is  very  great  pain  on 
passive  flexion  of  the  rigid  joints,  probably  owing  to  the 
formation  of  rest  adhesions.  Trophic  changes  are  confined 
to  a  stunting  of  growth,  but  this  is  not  nearly  so  well 
marked  in  the  diplegias  as  in  infantile  hemiplegia  and  in 
bilateral  spastic  hemiplegia.  In  diplegia  the  bilaterality  of 
the  distribution  renders  it  difficult  to  estimate.  The  sphinc- 
ters are  unaffected.  The  deep  reflexes  are  exaggerated, 
but  are  difficult  to  obtain  in  limbs  which  are  very  rigid,  and 
for  this  reason  foot  clonus  is  not  generally  obtained.  Of 
the  superficial  reflexes,  those  of  the  trunk  may  be  absent  in 
marked  cases.  The  plantar  reflexes  have  nearly  always 
shown  an  extensor  response. 

Atypical  msntal  farms, — These  cases  are  placed  under  a 
special  heading  because  of  their  peculiar  clinical  aspect. 
They  present  slight  symptoms  of  generalised  rigidity 
with  profound  mental  changes  which  generally  amount 
to   complete   idiocy,    and    in    these    cases   the    incidence 


of  the  cortical  lesion  ia  chiefly  upon  the  frontal  convolu- 
tions. 

Paraplegic  rigidity — Little's  disease, — This  form  of  dip- 
legia is  always  of  pre-natal  origin,  and  is  the  variety  most 
frequently  associated  with  premature  or  difficult  labour. 

The  clinical  aspect  differs  from  that  of  generalised 
rigidity  only  in  that  the  rigidity  and  paresis  are  confined 
almost  entirely  to  the  lower  extremities.  According  to  the 
severity  of  the  affection  walking  is  impossible  or  progrsBr  J 
sion  is  tardigrade  or  of  a  "  crossed-l egged  "  type  (as 
Fig.  5).  Adductor  and  e.vtensor  spasm  of  the  legs  and  t 
presence  of  pes  caviis  is  the  rule  and  there  is  sotuetim 
hyper-extension  of  the  knees.  Frequently  slight  defect**^ 
mobility  exist  in  the  upper  extremities  and  face,  and  f 
this  condition  every  gradation  exists  between  paraplef 
and  general  rigidity.  In  one  third  of  the  cases  i 
vnlsions  occur  and  convergent  strabismus  is  also  preae 
Mental  defects,  difficulty  of  speech,  and  dysphagia  i 
of  frequent  occurrence,  but  usually  these  are  not 
marked  as  in  general  rigidity,  and  are  often  CDnspicuom 


Bil-atfral  athetosis  and  choreic  diplegia. — These  n 
described  as  conditions  of  slight  generalised  rigidit; 
which   uncontrollable  spontaneous  movements  and  | 
irregularity  of  volitional   movement  occur.     The  rigidt^ 
and  paresis  may  be  so  unobtrusive  and  the  spontaneonw 
movements  so  incessant   and  universal,  that  the  ctiniet 
aspect  may  show  little  to  connect  these  conditions  wi^ 
the  other  forms  of  cerebral  diplegia. 

Bilateral  athetosis  and  choreic  diplegia  are  only  scparatfl 
as  types  by  the  form  and  extent  of  the  spontaneous  movf 
meiits,  and  both  forms  of  movement  may  occur  in  the  s 
subject.  The  movements  in  bilateral  athetosis  are  not  a 
slow  or  so  like  tentacle  movements  as  are  the  athetotidi 
movements  of  infantile  hemiplegia,  and  may  be  described 
as  having  partly  the  character  of  the  squirming  move- 
ments of  chorea  and  partly  the  character  of  the  rhythmic 
tentacle  movement  of  athetosis.     Not  only  do  the  move- 
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ments  occur  spontaneously,  but  all  voluntary  movements 
may  present  the  same  perversity. 

The  movements  of  bilateral  athetosis  may  affect  all  the 
voluntary  muscles  of  the  body.  Sometimes  the  movements 
may  be  confined  to  the  lower  extremities  or  to  the  upper 
extremities.  Not  rarely  the  movements  are  first  noticed 
in  one  limb  and  spread  to  the  other  limb  of  the  same  side 
and  then  to  the  opposite  limbs.  As  a  rule  the  movements 
are  more  marked  in  the  distal  than  in  the  proximal  joints 
of  the  limb.  The  muscles  of  the  trunk  and  face  are 
frequently  affected,  and  in  the  latter  region  the  movements 
take  the  form  of  spontaneous  grimacing  and  great  facial 
overaction  and  grimacing  upon  voluntary  movement.  The 
tongue  when  at  rest  in  the  mouth  and  when  protruded  may 
show  obvious  athetosis,  and  when  the  affection  is  severe 
great  inconvenience  may  be  experienced  in  taking  food. 
The  movements  in  bilateral  athetosis  are  as  a  rule  increased 
by  volitional  movement  and  they  cease  during  sleep,  but 
some  exceptions  to  the  latter  rule  have  been  recorded. 

The  movements  of  choreic  diplegia  are  not  sharply  dis- 
tinguished from  those  of  bilateral  athetosis,  and  range 
between  the  squirming  movements  of  true  chorea  and 
the  sharp  shock-like  movements  of  myoclonus.  Marked 
unsteadiness  on  voluntary  movement  is  associated.  Such 
choreic  movements  are  seen  chiefly  in  the  limbs  and  at  the 
proximal  joints  rather  than  at  the  distal  joints.  They  are, 
perhaps,  never  seen  in  the  face. 

The  same  mental  changes,  affection  of  speech,  nystagmus, 
optic  atrophy,  and  dysphagia  as  have  been  described  in 
"  generalised  rigidity  '^  occur  in  bilateral  athetosis  and  in 
choreic  diplegia.  A  few  points,  however,  demand  special 
notice.  Even  in  the  most  severe  cases  of  bilateral  athetosis 
the  mental  changes  may  be  very  slight.  Convulsions  are 
common  in  choreic  diplegia,  but  are  very  rare  in  cases  of 
bilateral  athetosis.  In  both  types  intention  tremor  is  not 
infrequently  noticed.  In  athetosis  actual  hypertrophy  of 
the  muscles  is  sometimes  seen. 

Course  of  the  disease. — In  cases  in  which  the  condition  is 
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present  at  birth  the  course  of  the  disease  varies  greatly. 
Iq  many  cases  of  generalised  rigidity  and  most  cases  of 
paraplegic  rigidity  the  disease  is  not  progressive,  and  many 
of  the  cases  show  a  tendency  to  a  slow  amelioration  of  the 
rigidity  and  an  increase  of  voluntary  power  and  control  of  the 
muscles,  especially  under  the  influence  of  careful  physical 
training.  It  may  be  said  that  all  cases  of  paraplegic  rigi- 
dity tend  to  improve,  if  the  mental  acuity  is  not  seriously 
reduced,  and  if  appropriate  physical  training  be  employed 
early  in  the  case.  On  the  other  hand,  many  cases  of  general- 
ised rigidity  show  a  tendency  to  become  progressively  worse, 
the  rigidity  increases  and  voluntary  power  decreases,  the 
patient  becomes  bedridden,  and  much  reduced  mentally. 
Progressive  emaciation  comes  on,  and  death  occurs  either 
from  exhaustion  or  from  broncho-pneumonia,  which  is  often 
brought  about  by  the  passage  of  food  into  the  trachea,  owing 
to  the  great  difficulty  in  feeding  the  child  which  pharyngeal 
rigidity  and  paresis  entail.  It  is  usual  for  cases  of  a  pro- 
gressive nature  to  end  fatally  before  the  end  of  the  fourth 
year  of  life. 

Bilateral  athetosis  and  choreiform  diplegia,  as  a  rule, 
present  a  slowly  progressive  course,  but  there  is  no  tendency 
towards  a  fatal  result. 

Speaking  generally  of  cases  of  diplegia  present  at  birth 
which  survive  the  first  six  years  of  life,  it  may  be  said  that 
in  proportion  to  the  degree  of  .physical  and  mental  disable- 
ment the  tenure  of  life  is  short,  and  the  majority  of  those 
afflicted  do  not  reach  far  into  the  third  decade  of  life. 
Cases  of  diplegia,  the  onset  of  which  is  after  birth,  most 
often  show  a  progressive  course  to  a  fatal  termination  within 
three  years  of  the  onset.  Sometimes  remarkable  and  lasting 
improvement  takes  place,  and  this  occurs  chiefly  in  those 
cases  in  which  there  has  been  an  acute  onset  and  rapid 
development  of  paralysis. 

Etiology, — In  rather  more  than  one  third  of  all  the 
cases  of  cerebral  diplegia  there  are  no  clinical  conditions, 
either  in  the  child  itself  or  in  its  parents,  with  which  the 
onset  of  the  trouble  can  be  associated.     In  the  remaining 
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two  thirds,  however,  some  condition  has  been  present, 
either  in  the  life  of  the  child  or  in  its  family  history,  which 
can  be  brought  into  causal  relation  with  the  disease. 
Amongst  these  etiological  factors  is,  first,  heredity.  In 
the  cases  in  which  heredity  is  an  important  factor  it  is 
usually  found  that  more  than  one  member  of  the  family 
suffers;  and  sometimes  there  is  a  history  that  a  similar 
condition  has  been  present  in  preceding  generations. 
Another  point  in  reference  to  this  condition  is,  that  in 
cases  in  which  it  plays  a  part  the  onset  of  the  disability 
is  usually  about  the  age  of  puberty.  The  clinical  form 
which  the  disease  assumes  is  that  in  which  rigidity, 
especially  of  the  lower  limbs,  is  a  marked  symptom. 
Associated  with  this  rigidity  there  is  an  increase  of  the 
reflexes,  indicating  disease  in  the  pyramidal  system.  There 
is  sometimes,  also,  nystagmus  present.  There  may  also  be 
a  slight  degree  of  optic  atrophy,  and,  in  some  cases,  articu- 
latory  impairment  is  distinct.  It  will  thus  be  seen  that 
the  condition,  in  some  of  its  clinical  features,  closely  re- 
sembles that  present  in  disseminated  sclerosis ;  but  the  fact 
that  it  sometimes  affects  more  than  one  member  of  a 
family,  that  it  is  of  more  gradual  onset  than  disseminated 
sclerosis  usually  is,  and  that  the  sphincter  affection  and 
tremor  are  both  absent,  would  be  sufficient  to  separate  the 
cases  from  those  of  that  disease.  In  the  amaurotic  family 
idiocy  of  Sachs  the  hereditary  influence  seems  to  be  very 
strong,  several  cases  frequently  occurring  in  the  same 
family.  And  the  racial  factor  is  of  the  utmost  importance, 
for,  so  far,  no  case  has  been  recorded  which  did  not  occur 
in  a  child  of  the  Jewish  race.  The  second  factor  of  very 
definite  etiological  importance  is  illness  on  the  part  of  the 
mother  during  pregnancy.  Sometimes  such  illness  is  of  a 
vague  and  indeterminate  character,  associated  with  obsti- 
nate and  troublesome  sickness  and  vomiting.  Occasionally 
the  illness  has  been  of  a  somewhat  acute  character,  asso- 
ciated with  a  high  temperature.  Traumatic  influences 
have  also  been  present  so  frequently  as  not  to  allow  of 
their  being  regarded  as  mere  coincidences.     Blows,  especi- 
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ally  abdominal  injuries,  and  falls — sometimes  violent  and 
resulting  in  concussion — seem  to  have  been  very  frequent 
precursors  of  the  condition.    In  many  cases,  also,  eclampsia 
of  a  very  severe  and  prolonged  character  has  been  present 
before  the  birth  of  the  child,  and  in  some  instances  the 
mother  has  been  actually  mentally  deranged.      A  third 
factor  of  importance  is    difficulty  or  abnormality   in  the 
labour.     Frequently  the  labour  has  been  a  prolonged  and 
difficult  one,  has  been   effected  by  instruments,  and  the 
child    has   been   born    asphyxiated.       Such    difficulty    in 
labour  is  much  more  apt  to  be  present  in  primiparae,  and 
in  a  large  proportion  of  the  cases  of  which  the  writer  has 
notes  the  conditions  seemed  to  be  more  effective  in  male 
children   than   in    female,  the   result,   apparently,  of   the 
larger  size  of  the  head  of  the  male  child.     Malpresenta- 
tion,  also,  is  important  in  this  relation  as  naturally  causing 
greater  difficulty,  a  longer  duration  of  the  labour,  and  a 
greater  likelihood  of  injury.     In  a  large  number  of  cases 
investigated  by  Dr.  Herbert  Spencer,  in  which  the  children 
were  born  dead,  haemorrhages  were  present  on  the  sur- 
face of  the  brain,  or  at  the  base  of  the  brain,  or  over  the 
cerebellum,  and  even  in  the  spinal  cord.     And  it  is  to  be 
presumed  that  in  many  cases  in  which  there  were  difficul- 
ties similar  to  those  resulting  in  still-birth,  but  in  which 
the  child  survived,  there  may  have  been  similar  lesions  of 
the  nervous  system.      Such  conditions  would,  of    course, 
according  to  their  position  and  extent,  give  rise  to  varied 
forms  of   paralysis.      Another  condition  of  labour  which 
has  been  occasionally  present  in  cases  of  diplegia  is  the 
precipitate  labour ;  and  in  this  we  must  assume  either  that 
the  pressure  was  exerted  so  quickly  upon  the  child^s  head, 
or  that  the  conditions  under  which  it  was  born  were  such, 
as  probably  to  produce  some  injury  to  the  brain.    A  fourth 
factor  of  much  etiological  importance  is  acute  infectious 
disease  and  fevers  occurring  in  the  early  extra-uterine  life 
of  the  child.     These  seem  to  be  effective  in  inducing  a 
condition  of  cells  which  leads  them  to  undergo  a  slow,  but 
steady,  degeneration.     Of  course  it  is  quite  possible  that 
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the  cells  which  suffer  in  this  way  in  the  child  are  originally 
endowed  with  a  somewhat  uncertain  tenure  of  life,  and 
that  the  acute  infectious  disease,  or  fever,  is  merely  the 
proverbial  "last  straw."  Certain  vascular  lesions,  also, 
would  seem  to  be  effective  in  producing  diplegia,  especially 
lesions  occurring  in  surface  veins.  These,  of  course,  will 
tend  mostly  to  occur  in  marasmic  children.  Epilepsy,  also, 
is  a  condition  which  at  all  events  is  associated  with  the 
onset  of  diplegia,  and  may  be  present  before  the  diplegia 
asserts  itself.  Under  such  circumstances  one  must  assume 
that  the  epilepsy  and  the  diplegia  are  both  results  of  the 
same  cause,  the  epilepsy  resulting  first  of  all  from  the 
smaller  lesion,  leading  to  instability  of  the  cells,  and  con- 
sequent discharge;  the  diplegia  resulting  from  the  further 
progress  of  the  disease  leading  to  abolition  of  function 
of  those  cells,  and  possibly  also  of  others  in  their  vicinity. 
Morbid  anatomy. — In  the  large  majority  of  cases  of  cere- 
bral diplegia,  whatever  the  clinical  type,  the  iiost-mortem 
condition  of  the  cerebral  hemispheres  is  one  of  widely- 
spread  atrophic  sclerosis.  The  more  severe  the  case  and 
the  longer  life  has  been  preserved,  the  greater  is  the 
degree  of  sclerosis  and  atrophy  in  the  affected  regions. 
The  atrophic  sclerosis  may  affect  the  whole  surface  of  the 
hemispheres  equally,  but  more  often  certain  regions  are 
profoundly  affected  while  others  escape  relatively  or  com- 
pletely, but  the  distribution  is  practically  always  sym- 
metrical upon  the  two  hemispheres.  In  severe  generalised 
rigidity  with  idiocy,  the  whole  of  the  hemispheres  may  be 
affected.  Where  motor  symptoms  are  slight  and  mental 
deterioration  profound,  the  frontal  and  occipital  regions 
are  predominantly  affected.  In  paraplegic  rigidity  the 
atrophy  is  confined  to  the  paracentral  lobes  and  neigh- 
bouring convolutions  upon  the  convexity  of  each  hemi- 
sphere, a  lozenge-shaped  depression  of  remarkable  appear- 
ance occupying  the  summit  of  the  cerebral  vertex.  In 
bilateral  athetosis  and  choreiform  diplegia  the  atrophy  is 
of  the  central  region,  and  is  not  so  marked  as  in  the  other 
forms  of  the  disease. 
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In  atrophic  sclerosis  the  hard  and  soft  membranes  are 
found  to  be  normal,  but  there  is  always  some  excess  of 
subarachnoid  fluid  compensatory  to  the  shrinking  which 
takes  place  in  the  volume  of  the  brain  from  the  atrophy. 
Further,  the  blood-vessels  are  almost  always  found  to  be 
healthy.  In  the  atrophied  region  the  convolutions  feel 
unduly  hard  to  the  touch,  they  stand  away  from  one 
another,  and  are  smaller  and  more  vellow  in  colour  than 
are  normal  convolutions,  while  the  sulci,  separating  them 
are  widened.  The  convolutions  do  not  preserve  their  even 
breadth  as  do  normal  convolutions,  but  are  very  narrow  in 
one  place,  at  another  relatively  very  broad.  Their  surfaces 
often  present  a  worm-eaten  and  facetted  appearance.  Each 
convolution  is  ridge-like  and  does  not  preserve  its  level, 
now  sinking  and  now  rising.  This  irregular  form  of  the 
convolutions,  with  the  wide  sulci  separating  them,  gives 
the  surface  of  the  brain  a  characteristic  appearance  like 
that  of  a  walnut-kernel  (Figs.  6  and  7). 

On  section  the  consistence  of  the  cortex  is  tough,  some- 
times gritty,  and  occasionally  many  minute  cysts  are 
present.  The  general  arrangement  of  the  convolution 
does  not  usually  depart  from  the  normal,  but  sometimes  a 
primitive  arrangement  of  gyri  obtains,  and  is  indicative  of 
interference  with  the  development  of  the  brain  in  early 
foetal  life. 

The  centrum  ovale  is  shrunken  in  proportion  to  the. 
degree  of  cortical  atrophy.  Sometimes  in  rapidly  progres- 
sive cases  it  may  present  a  translucent,  almost  jelly-like, 
appearance  from  the  disappearance  of  the  fibres — the 
neuroglia  only  being  left.  The  basal  ganglia  are  usually 
small,  and  in  the  pre-natal  cases  in  which  the  pyramidal 
tracts  are  not  developed  the  appearance  of  the  ventral 
aspect  of  the  crura  cerebri,  pons,  and  medulla  is  corre- 
spondingly modified.  In  some  cases  atrophic  sclerosis  is 
also  present  in  the  cerebellar  cortex. 

Microscopical  examination  of  the  atrophic  cortex  shows 
degeneration  and  disappearance  of  the  nerve-cells,  and  in 
a  severe  case  of  general  rigidity  there  may  be  hardly  a  cell 
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to  be  found  in  the  cortex  of  the  central  region.  Xo  cliange 
is  to  be  seen  in  the  blood-vessels,  which  are  numerous,  but 
of  redaced  size  in    the  diseased  region.     The  neuroglial 
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elements  are  greatly  increased,  and  many  spider  cells  are 
visible.  The  projection  systems  corresponding  with  the 
aSected  regions  uf  the  cortex  are  found  either  not  developed 


1012  XFRVOr.S    DISEASES    OF    EAiU.V    lAVV. 


I 


CEREBRAL    DIPLEGIA  103 

or  are  degenerated,  according  as  the  death  of  the  nerve- 
cells  took  place  before  or  after  the  time  of  development  of 
these  fibres.  For  example,  the  pyramidal  tract  in  pre-natal 
cases  may  be  found  undeveloped,  partially  developed,  or  in- 
completely developed,  while  in  post-natal  cases  it  is  found 
degenerated. 

With  the  exception  of  the  abnormalities  of  the  pyra- 
midal tract,  the  brain-stem  and  spinal  cord  present  no 
peculiarities,  but  in  cases  in  which  life  has  been  preserved 
for  some  time  in  a  condition  of  extreme  emaciation  widely 
spread  degenerative  changes  may  be  found.  In  a  few  cases 
of  cerebral  diplegia,  bilateral  and  symmetrical  poren- 
cephalic defects  are  found,  in  others,  symmetrical  cysts  or 
symmetrical  softenings.  Such  conditions  are  met  with 
chiefly  in  the  cases  of  diplegia  which  arise  after  birth. 

Of  the  essential  pathology  of  atrophic  sclerosis  we  know 
little,  but  it  is  certain  that  the  cell  degeneration  is  a  prim- 
ary one,  and  that  it  is  not  secondary  to  an  overgrowth  of 
the  neuroglia  strangling  the  nerve  elements.  The  neuro- 
glial change  follows  and  does  not  precede  the  cell  de- 
generation. There  is  strong  presumptive  evidence  that 
the  death  of  the  cells  is  occasioned  by  toxic  agents  which 
especially  affect  the  physiological  group  of  elements  of  the 
cerebral  cortex.  The  immediate  effects  of  the  presence  of 
such  toxic  agents  may  be  the  degeneration  of  the  cells,  or 
as  a  result  of  the  action  of  the  toxins,  the  tenure  of 
vitality  in  the  cells  may  be  reduced  so  that  after  a  period 
of  apparently  normal  life  they  undergo  degeneration  at 
some  subsequent  period  when  the  toxic  agent  is  no  longer 
exerting  its  effect. 

In  a  minority  of  cases,  and  among  the  post-natal  cases 
chiefly,  atrophic  sclerosis  has  been  proved  to  result  from 
symmetrical  disease  of  the  blood-vessels  supplying  the  cere- 
bral cortex.  Thrombosis  of  the  cerebral  veins  entering  the 
superior  longitudinal  sinus,  thrombosis  of  both  Sylvian 
arteries,  and  symmetrical  embolism  of  the  latter  vessels, 
have  been  found  occasionally.  In  these  somewhat  rare 
cases  the  signs  of  the  original  vascular  disease  remain  and 
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indicate  the  nature  uf  the  original  process  of  which  atrophk 

Bcierosifi  i»  tlie  result.  J 
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Porencephalic  defects  are  always  the  result  of  vascular 
obliteration,  either  by  embolism  or  thrombosis,  but  the  c  on- 


rEREBEAL   DlPLECirA 


UK 


Jitioii  deterniiiiing  the  complete  absorption  of  the  cerebral 
tissue  which  occurs  is  quite  unknown. 

In  explanation  of  the  essential  syraptoins  of  diplegia — 
rigidity  preponderating  over  paralysis,  perversity  of  voli- 
tional movement  and  the  occurrence  of  spontaneous  roov&- 
ments — stands  the  important  fact  that  the  disease  is  one 
affecting  chiefly  the  cerebral  cortex  at  the  period  of  life 
before  the  preponderating  and  almost  exclusive  government 
and  control  of  voluntary  movement  by  the  highest  centres 
is  attained.  In  the  lower  animals  the  function  of  the  cere- 
bral cortex  in  the  initiation  of  voluntary  movements  and  in 


the  eniitrr.l  of  the  lower  centres  is  far  less  important  than 
in  man ;  while  the  importance  of  those  structures  corre- 
sponding with  the  optic  thalamus  basal  ganglia  and  mid- 
brain is  inuch  greater,  and  in  these  animals  the  whole 
cerebral  cortex  may  be  reirioved  without  producing  para- 
lysis of  movement.  In  the  human  adult  the  supremacy  of 
the  cerebral  cortex  in  initiation  and  control  of  voluntary 
movements  has  become  complete,  and  the  functions  of  the 
basal  ganglia,  etc.,  are  entirely  subsidiary,  so  that  in  the 
absence  of  the  cerebral  cortex  the  latter  are  incapable  of 
initiating  any  voluntary  movement.  The  child  at  birth, 
however,  resembles  the  lower  animals  in  this  respect,  that 
the  functions  and  supremacy  of  the  cerebral  cortex  have  not 
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been  attained  and  the  lower  centres  still  possess  the  function 
of  initiating  movements,  though  perhaps  only  of  a  primitive 
character.  Consequently,  if  the  cerebral  cortex  be  put  out 
of  action  at  this  period  of  life,  volnntarj'  movement  of  a 
alow  and  eiumay  nature  is  still  pot-sible. 


Rigidity  is  in  part  due  to  the  uncontrolled  action  of  the 
centres  in  the  spinal  cord,  but  it  seems  to  be  chiefly  the 
result  of  the  absence  of  the  influence  of  the  cerebral  cortex 
upon  certain  centres  situated  in  the  region  of  the  cerebellum 
and  pons.  If,  for  example,  in  the  cat  the  mesencephalon  be 
cut  across  above  the  pons  and  cerebellum  there  ensues  at 
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once  an  inten.se  extensor  rigidity  of  all  four  limbs — "  de- 
cerebrate rigidity."  This  decerebrate  rigidity  is  immedi- 
ately abolished  by  the  hemisectiou  of  the  spinal  cord  in  the 
cervical  region  or  of  the  medulla  oblongata,  upon  the  side 
of  the  hemisection,  and  it  must,  therefore,  be  due  to  in- 
fluences proceeding  from  the  ponto-cerebellar  region.  The 
similarity  of  the  decerebrate  rigidity  of  animals  after  mesen- 
cephalic transection  and  the  rigidity  of  cerebral  diplegia  is 
very  striking,  and  probably  the  phenomena  in  the  two  con- 
ditions are  the  result  of  decerebration. 

Perversity  of  movement  is  the  expression  of  the  dis- 
ordered action  of  a  nervous  system,  the  correlation  in 
action  of  the  several  elements  of  which  is  disturbed  by 
the  impairment  of  the  functions  of  certain  elements.  The 
normal  condition  of  these  is  necessary  for  the  performance 
of  perfect  movement. 

Spontaneous  movements  of  a  choreic,  athetotic,  or  myo- 
clonic nature  appear  to  be  associated  with  a  partial  de- 
struction of  the  cells  of  the  central  region  of  the  cerebral 
cortex.  Convulsive  phenomena  are  due,  as  in  other  examples 
of  organic  epilepsy,  to  the  instability  of  the  remaining 
elements  of  the  cerebral  cortex  which  partial  damage  and 
interference  with  associational  connections  entail.  It  is 
probable  that  some  of  these  phenomena  are  the  result  of 
the  action  of  toxic  substances  produced  during  the  degene- 
ration of  the  nerve  elements  upon  the  surrounding  nerve 
elements. 

The  explanation  of  the  strabismus  and  ocular  paralysis  so 
frequently  met  with  in  cerebral  diplegia  is  unsatisfactory. 
Affection  of  the  nerve-cells  of  the  oculo-motor  nuclei  has 
been  suggested,  but  no  change  in  these  structures  has  been 
demonstrated  histologically,  and  it  is  unlikely.  The  stra- 
bismus is  not  usually  the  result  of  paralysis  of  a  muscle, 
but  of  an  affection  of  movement,  and  is,  therefore,  most 
likely  due  to  a  cortical  affection. 

jyiagnosis, — The  diagnosis  of  the  condition  when  the 
disease  dates  from  the  earliest  infancy,  and  when  the  sym- 
ptoms are  marked,  presents  little  difficulty.     Paraplegic 
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rigidity  may  possibly  be  confounded  with  other  varieties 
of  paraplegia  and  especially  with  that  resulting  from  spinal 
caries.  The  absence  of  spinal  pain  and  deformity  and  the 
frequently  associated  fits  in  the  cerebral  disease  should  help 
to  distinguish  the  two  conditions.  Pain  and  deformity  of 
the  spinal  column  may,  however,  be  completely  absent  in 
spinal  caries ;  and  if  a  case  of  paraplegic  rigidity  progress, 
there  is  great  probability  that  it  is  of  spinal  origin  and  the 
appearance  of  anaesthesia  should  be  carefully  w^atched  for. 

Certain  cases  of  pontine  tumour  in  which  headache, 
vomiting,  and  optic  neuritis  are  absent  may  almost  exactly 
simulate  generalised  rigidity  of  post-natal  and  insidious 
onset ;  the  occurrence  of  hydrocephalus  or  the  loss  of  the 
ocular  associated  movements  of  lateral  deviation  from 
involvement  of  the  sixth  nuclei  should  suggest  a  gross 
pontine  lesion. 

Usually  the  presence  of  headache,  vomiting,  and  optic 
neuritis  serve  to  prevent  confusion  in  diagnosis  between 
the  results  of  the  presence  of  cerebral  tumour,  hydro- 
cephalus, and  meningitis  and  diplegia. 

Much  greater  difficulty  arises  in  those  cases  in  which 
the  rigidity  and  paresis  are  slight  and  perverse  movements 
or  volitional  tremor  are  present.  Such  cases  may  closely 
simulate  disseminated  sclerosis  and  Friedreich's  disease, 
and  several  cases  are  on  record  in  which  the  clinical 
aspects  and  the  pathological  investigations  have  proved 
the  existence  of  the  lesions  characteristic  of  both  diseases. 
Many  of  the  cases  which  have  been  recorded  as  examples 
of  disseminated  sclerosis  in  children  have  been  subse- 
quently shown  by  'potft'Viortem  examination  to  present  a 
brain  lesion  similar  to  that  above  described  as  character- 
istic of  diplegia.  The  possibility  of  the  presence  of  cere- 
bral diplegia  should  always,  therefore,  be  entertained 
when  symptoms  suggesting  disseminated  sclerosis  are 
present  in  a  child,  and  a  careful  survey  of  the  history 
and  symptoms  made  before  a  decision  is  arrived  at,  since 
the  prognosis  in  disseminated  sclerosis  is  that  the  disease 
will  necessarily  progress,  whereas  in  those  cases  of  dip- 
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legia  which  simulate  the  former  disease  a  tendency  for  the 
condition  to  remain  stationary  or  to  improve  is  the  rule. 
Friedreich's  disease  is  characterised  by  the  usual  absence 
of  the  knee-jerks  and  the  clumsy  ataxy,  but  sometimes  the 
distinction  from  diplegia  is  exceedingly  difficult. 

Juvenile  general  paralysis  of  the  insane  is  another  con- 
dition which  may  give  rise  to  difficulty  in  diagnosis. 
The  distinguishing  points,  of  this  disease  are  the  Argyll- 
Eobertson  pupil,  the  ataxy,  and  the  frequent  absence  of  the 
knee-jerks,  and,  not  infrequently,  evidence  of  congenital 
syphilis. 

In  the  final  stage  of  wasting  and  flaccidity  there  may  be 
some  resemblance  to  anterior  poliomyelitis,  but  in  diplegia 
an  antecedent  history  of  spasticity  and  incomplete  paralysis 
is  always  obtainable. 

The  prognosis  as  regards  life  depends  upon  the  severity 
of  the  case  and  upon  whether  the  symptoms  show  a  tendency 
to  become  progressively  worse  ;  it  is  also  influenced  by  the 
age  of  the  patient.  In  cases  of  paraplegic  rigidity,  in 
slight  cases  of  general  rigidity,  and  in  choreic  and  athetotic 
diplegia,  there  is  little  tendency  to  the  destruction  of  life, 
either  directly  or  from  a  greater  susceptibility  to  the  occur- 
rence of  intercurrent  diseases,  but  the  patients  are  usually 
short  lived. 

The  majority  of  the  cases  of  severe  generalised  rigidity 
occurring  in  early  infancy  do  not  survive  the  fifth  year, 
marasmus  and  broncho-pneumonia  being  the  common  cause 
of  death.  If  a  patient  survive  the  sixth  year,  life  is  usually 
prolonged  till  after  puberty.  In  progressive  cases  the 
patients  do  not  usually  survive  for  more  than  two  years  after 
the  symptoms  commence  to  progress.  Post-natal  cases  of 
acute  onset  rarely  remain  stationary;  they  show  a  tendency 
to  either  rapid  amelioration  or  rapid  progression  to  a 
fatal  result.  The  prognosis  in  those  which  improve  can 
only  be  judged  from  the  rate  of  improvement  and  nature 
of  the  malady  in  a  given  state.  When  the  onset  is  insidious, 
in  later  childhood,  a  very  slowly  progressive  course  not 
tending  to  end  life  is  the  rule. 
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The  prognosis  as  regards  mental  and  physical  capacicy 
is  hopeless  in  severe  cases,  in  cases  showing  a  progressive 
tendency, and  in  most  cases  of  bilateral  athetosis  and  choreic 
diplegia.  In  pre-natal  cases  of  slight  generalised  and  para- 
plegic rigidity,  improvement  almost  always  takes  place,  and 
the  degree  of  such  improvement  as  can  be  expected  de- 
pends largely  upon  the  mental  condition,  the  capacity  for 
learning,  and  the  possibility  of  bestowing  upon  the  patient 
the  necessary  skill  in  the  laborious  task  of  mental  and 
physical  training.  Under  the  most  advantageous  circum- 
stances the  prognosis  is  that,  though  the  child  will  never 
completely  lose  his  detects  of  movement,  he  may  be  able  to 
earn  a  livelihood.  Even  under  these  circumstances  the 
probability  of  the  occurrence  of  epilepsy  is  great.  In  post- 
natal cases  of  acute  onset,  where  rapid  amelioration  takes 
place,  almost  all  the  symptoms  may  disappear. 

Treatment. — We  know  of  no  treatment  that  is  of  avail 
either  in  prophylaxis  or  in  arresting  the  course  of  the 
disease  when  it  is  of  a  progressive  nature.  But  much  may 
be  done  in  slighter  cases  in  the  way  of  improving  the 
mental  condition  by  careful  training,  and  by  measures  for 
increasing  voluntary  power  and  control  by  regular  physical 
training,  such  as  have  been  described  under  Infantile 
Hemiplegia.  Passive  movement  from  the  earliest  days  is 
most  useful  in  preventing  deformities  of  the  limbs,  and  if, 
from  neglect,  these  have  occurred,  tenotomy,  followed  by 
passive  movement,  has  proved  of  great  service. 


AMAUROTIC   FAMILY   IDIOCY 

This  disease,  to  which  Sachs  gave  the  above  name,  is  also 
known  as  **  arrested  cerebral  development,"  "  family  form 
of  idiocy,"  "  infantile  cerebral  degeneration"  and  "  agenesis 
corticalis."  It  is  a  rare  disease,  probably  always  fatal  and 
characterised  by  the  gradual  onset  of  mental  and  physical 
weakness,  coming  on  after  a  period  of  normal  development, 
and,  by  the  presence  of  symmetrical  changes  at  the  macula 
lutea,  leading  to  complete  blindness.  The  condition  was  first 
described  by  Mr.  Waren  Tay  in  1881.  Since  then  Sachs, 
Peterson,  and  Hirsch  have  written  on  the  subject  and  made 
autopsies  of  cases,  and  a  very  important  contribution  to  the 
study  and  elucidation  of  the  nature  of  the  disease  has 
been  made  by  Kingdon  and  Risien  Russell  in  this  country. 
Kingdon  was  fortunate  enough  to  observe  clinically  three 
cases,  and  to  examine  the  post-mortem  condition  in  con- 
junction with  Risien  Russell.  These  three  cases  all  belonged 
to  a  family  of  seven,  five  of  whom  suffered  from  the  disease. 

Symptoms, — A  child  who  becomes  the  subject  of  this 
disease  is  born  apparently  healthy  and  remains  so  until  the 
age  of  a  few  months — three  or  four — is  reached.  In 
exceptional  cases  a  more  advanced  age  is  attained  before 
any  abnormality  is  noticed.  One  of  the  earliest  signs  is  a 
weakness  of  the  neck  muscles,  leading  to  inability  on  the  part 
of  the  child  to  keep  its  head  up.  This  weakness  spreads  by 
degrees  until  the  muscles  of  the  trunk  and  limbs  are  affected 
in  a  similar  way,  and  the  condition  of  the  child  is  one  of 
great  weakness  and  almost  universal  flaccid  paralysis. 
As  time  goes  on  the  condition  of  flaccidity  is  replaced  by 
stiffness  and  spasticity,  the  muscles  waste,  and  the  head 
becomes   retracted.     Simultaneously    with    the   onset    of 
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physical  weakness  the  mental  condition  begins  to  deterio- 
rate. The  child  ceases  to  take  notice  of  things  and  becomes 
dull  and  lethargic.  It  is  less  troublesome  than  ordinary 
children  of  its  age,  but  occasionally  it  screams  loudly  and 
persistently.  At  an  early  stage  of  its  physical  and  mental 
deterioration  its  sight  is  obviously  affected.  It  is  indeed 
difficult  to  say  whether  its  early  apathy  and  inattention 
may  not  be  due  to  the  impairment  of  its  vision,  which 
rapidly  proceeds  to  complete  blindness.  An  examination 
of  the  eyes  reveals  the  condition  which  is  characteristic  of 
the  disease.  At  first  no  obvious  change  may  be  noticed  in 
the  optic  discs.  Occasionally  some  pallor  may  be  present, 
and  Waren  Tay  has  observed  early  in  the  disease  a  slight 
degree  of  optic  neuritis.  But  the  macular  changes  are 
striking.  The  macula  itself  is  represented  by  a  dark  cherry- 
red  point  which  is  surrounded  on  all  sides  by  a  large  area, 
about  twice  the  size  of  the  disc  or  even  more,  very  pale, 
with  soft  woolly-looking  edges,  its  longer  diameter  being 
horizontal.  This  condition  of  the  fundus  remains  the  same 
throughout  the  illness,  except  that  the  disc  becomes  more 
and  more  pale  and  finally  completely  atrophic.  The  ocular 
muscles  are  not  affected,  although  a  squint  may  be  occasion- 
ally present,  and  nystagmoid  movements  are  not  uncommon. 
Slow  rolling  movements  of  the  eyeballs  may  also  occur, 
usually  after  the  patient  is  blind. 

As  regards  the  muscular  condition  of  the  limbs  and  trunk, 
that,  as  already  stated,  is  in  the  early  stage  one  of  flaccidity. 
The  knee-reflexes  are  active.  Later,  spasticity  becomes 
distinct,  and  there  are  frequent  jerkings  of  the  arms  as  well 
as  of  the  legs.  There  is  marked  wasting  of  the  muscles,  bat 
the  electrical  reactions  remain  unchanged.  One  curious 
phenomenon  is  present,  viz.  the  very  marked  quite  sharp 
jerk  of  all  the  limbs,  and  also  of  the  head  and  eyelids, 
which  takes  place  when  any  sharp  sound  is  made.  A  tap 
on  the  iron  bed-frame  with  a  key  or  penknife  is  followed 
at  once  by  such  a  jerk,  apparently  the  result  of  the  over* 
sensitiveness  of  hearing.  Convulsions  are  exceedingly  rare 
in  this  disease — indeed,  it  is  probable  that  they  do  not  occur 
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at  all  as  part  of  it.  The  mental  and  physical  condition 
gradually  becomes  weaker^  and  death  occurs  from  gradual 
exhaustion.  Occasionally  the  end  is  unexpectedly  sudden^ 
before  the  wasting  has  proceeded  to  an  extreme  degree. 
There  may  have  been  some  difficulty  in  swallowing  before 
deaths  but  as  a  rule  the  organic  reflexes  remain  unaffected, 
so  far  as  one  is  able  to  judge  in  such  young  patients,  and 
there  is  no  evidence  of  any  disease  of  the  thoracic  or  abdo- 
minal viscera. 

Etiology  and  pathology. — One  very  striking  etiological 
factor  has  been  present  in  almost  every  case  in  which  it  has 
been  inquired  for,  viz.  that  these  children  are  the  offspring  of 
Jewish  parents.  No  signs  of  syphilis  are  present  either  in 
the  parents  or  children  as  a  rule,  and  that  disease  does  not 
probably  constitute  one  of  the  causal  factors  of  the  condition. 
The  fact  that  it  is  so  frequently  present  in  more  than  one 
member  of  a  family  would  seem  to  place  it  amongst  those 
diseases  in  which  there  is  an  inheritance  of  a  nervous  system 
prone  to  early  decay  and  death.  Whether  there  is  further 
some  toxic  substance  present  we  cannot  say.  The  majority 
at  least  of  the  patients  are  breast-fed,  and  it  is  possible,  as 
Russell  and  Kingdon  suggest,  that  there  may  be  in  the 
child's  food  something  which  determines  the  degeneration. 
It  is  probably  not  to  be  regarded  as  a  condition  simply  of 
arrested  development.  It  would  seem  as  if  the  nervous 
system  were  normally  developed  at  first,  and  went  on 
growing  naturally.  The  subsequent  history  of  the  cases 
would  seem  to  suggest  that  development  becomes  arrested 
by  some  influence  which  determines  rapid  and  complete 
decay,  especially  in  the  pyramidal  system,  and  the  morbid 
anatomy  of  the  condition  would  seem  to  bear  out  such  a  view. 

Morbid  anatomy. — There  are  no  naked-eye  changes  of 
significance  in  the  nervous  system  except  that  occasionally 
abnormal  fissuration  of  the  brain  indicating  defective  deve- 
lopment has  been  described.  As  a  rule,  however,  the  sulci 
and  convolutions  are  normal  in  arrangement,  although  the 
former  may  be  deeper  and  more  open  than  usual,  due  to 
a  wasting  of  the  latter.     There  are  marked  degenerative 
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changes  in  the  neurons  of  the  cerebral  cortex,  especially 
the  pyramidal  cortex,  the  cells  being  seen  in  all  stages  of 
degeneration,  and  their  processes  similarly  affected.  The 
direct  and  crossed  pyramidal  tracts  in  the  cord  are  also 
intensely  degenerated,  but  it  is  difficult  to  say  whether 
this  follows,  or  precedes,  or  occurs  simultaneously  with,  the 
degeneration  of  the  pyramidal  cortex.  There  is  no  over- 
growth of  the  neuroglia,  no  real  sclerosis,  and  the  walls  of 
the  blood  vessels  are  normal.  The  optic  nerves  are 
atrophied,  and  the  ganglion  cells  of  the  retina  have  also 
been  found  degenerated.  Treacher  Collins  has  found  a 
thickening  of  the  retina  in  the  macular  region,  the  result 
apparently  of  a  spacing  out  of  the  outer  molecular  layer 
as  if  by  oedema. 

Diagnosis. — When  the  changes  in  the  fundus  are  once 
seen  the  diagnosis  is  easy.  They  are  quite  characteristic, 
and,  so  far  as  we  know  at  present,  pathognomonic.  The 
physical  and  mental  conditions  are  similar  to  those  met  with 
in  other  diplegic  conditions,  but  the  association  of  these 
with  visual  defects  and  changes  in  the  fundus  of  the  nature 
described  are  quite  conclusive. 

Prognosis, — The  prognosis  is  essentially  bad.  The  majo- 
rity of  the  cases  that  have  been  described  have  been  known 
to  end  fatally,  usually  within  the  first  two  years  of  life. 
One  case  has  lived  to  four,  and  it  is  possible  that  life  may 
be  prolonged  to  even  a  later  age.  But  this  is  scarely  likely 
if  the  view  of  its  pathology  which  has  been  given  above 
be  the  correct  one. 

Treatment  has  been  quite  inefficacious..  Mercury,  iodide 
of  potassium,  strychnia,  and  various  other  drugs  have  been 
tried.  Kingdon  has  also  tried  cerebrine  and  pituitary 
gland,  but  without  effect.  The  same  observer  has  also 
tried  the  administration  of  iodide  of  potassium  during 
pregnancy.  He  tried  it  in  two  cases.  One  child  escaped, 
the  other  suffered  from  the  disease.  As  already  stated, 
Kingdon  and  Russell  suggest  that  children  in  a  family 
in  which  this  disease  has  appeared  should  be  hand-fed 
rather  than  breast-fed,  on  the  hypothesis  that  the  mother. 
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although  healthy  herself,  may  possibly  communicate  some 
toxin  to  her  child.  It  is  a  suggestion  which,  in  such  a 
hopeless  disease,  is  certainly  worth  a  trial. 

A  condition  of  symmetrical  changes  at  the  macula 
occurring  in  two  members  of  the  same  family  associated 
with  mental  defect  has  been  described  by  Dr.  F.  E.  Batten. 
But  the  changes  in  the  fundus  were  rather  pigmentary, 
and  were  closely  similar  to  those  previously  described  by 
Dr.  Rayner  Batten  in  two  brothers,  in  whom,  however,  the 
mental  condition  was  normal.  It  is  possible  that  these 
changes  are  related  to  syphilis.  They  have  not  the  racial 
affinity  of  the  cases  of  amaurotic  family  idiocy. 


SINUS  THROMBOSIS 

Fbom  certain  peculiarities  of  anatomical  structure  and 
arrangements,  it  would  seem  that  the  venous  sinuses  of 
the  dura  mater  are  particularly  prone  to  the  clotting  of 
blood  within  them.  The  lumen  of  the  sinuses  is  irregular 
and  generally  triangular  in  shape ;  their  walls,  embedded 
in  the  substance  of  the  dura  mater,  contain  no  muscular 
tissue,  and  their  calibre  does  not  vary ;  so  that  in  con- 
ditions of  feebleness  of  the  circulation  or  diminution  of 
the  volume  of  blood,  such  as  occurs,  for  instance,  in  cases 
of  prolonged  diarrhoea,  the  blood  flow  through  them  be- 
comes very  slow.  The  fact  also  that  trabeculas  occur 
crossing  the  lumina  of  the  sinuses  predisposes  to  throm- 
bosis. The  superior  longitudinal  sinus  seems  to  be  in  a 
position  of  peculiar  disadvantage  as  regards  thrombosis, 
for  the  cerebral  veins  opening  into  it  ascend  from  the 
surface  of  the  brain  and  enter  the  sinus  in  a  forward 
direction,  the  current  of  blood  in  them  being  thus  opposed 
to  the  direction  of  flow  in  the  sinus. 

Thrombosis  of  the  cerebral  sinuses  early  attracted  atten- 
tion and  was  first  described  by  Abercrombie  in  1818.  An 
excellent  memoir  was  published  by  Tounfele  in  1829. 

Etiology, — The  condition  may  result  from  a  general  con- 
dition of  malnutrition  and  prostration  and  is  then  called 
"  marantic  thrombosis "  or  primary  thrombosis  of  the 
sinuses ;  or  it  may  occur  from  the  extension  of  infection 
from  other  regions  to  the  sinus — secondary  or  infective 
thrombosis. 

Primary  Thrombosis 
This  occurs  more  frequently  in  the  superior  longitudinal 
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sinus  than  in  the  others.  It  is  more  common  in  the  first 
year  of  life  than  in  the  whole  remainder  of  life.  Among 
adults  the  old  and  feeble  are  liable  to  be  affected.  The 
common  causes  of  this  condition  in  infants  are  :  (1)  Gastro- 
enteritis where  there  is  much  exhaustion,  especially  if 
there  is  prolonged  diarrhoea ;  (2)  bronchial  diseases.  It  is 
questionable  whether  the  thrombosis  in  these  cases  may  not 
be  of  an  infectious  nature.  Bouchut  states  that  chronic 
bronchial  infection  is  by  far  the  most  common  cause  of  sinus 
thrombosis  in  infants ;  (3)  the  conditions  of  exhaustion  met 
with  in  tuberculous  disease  and  in  congenital  syphilis ; 
(4)  it  may  follow  certain  acute  diseases,  such  as  measles, 
scarlatina,  influenza,  typhoid  fever,  and  diphtheria. 

Under  all  these  conditions,  thrombosis  of  veins  mav  be 
met  with  in  any  part  of  the  body,  and  in  most  cases  of 
marantic  thrombosis  of  the  sinuses  thrombosis  of  other 
veins  of  the  body  is  met  with. 

Secondary  or  Infectious  Thrombosis 

Causation. — The  essential  cause  is  the  advent  of  micro- 
organisms to  the  sinuses.  The  infection  is  often  a  mixed 
one  and  several  varieties  of  the  germs  of  suppuration  are 
met  with ;  e.g,  streptococcus,  Bacillus  coli,  and  the  pneumo- 
coccus  have  all  been  found  in  the  infected  sinuses. 

The  modes  m  which  infection  may  take  place  are  as 
follows : 

(1)  The  sinus  may  become  infected  as  part  of  a  general 
pyemia. 

(2)  Infection  may  spread  directly  through  the  wall  of 
the  sinus  from  a  focus  of  local  disease — nearly  always  an 
extra-dural  abscess  immediately  in  contact  with  the  affected 
sinus. 

(3)  In  the  great  majority  of  cases  the  infection  spreads 
along  the  veins  opening  into  the  sinus  from  a  local  focus 
of  disease  in  a  contiguous  region  of  the  skull  by  a  pro- 
cess of  infectious  thrombosis  spreading  along  these  veins. 
The  source  of  infection  iai  often  disease  of  the  middle  ear  and 
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mastoid  cells.  It  is  important  to  note  that  an  intra-cranial 
affection  following  otitis  is  more  commonly  meningitis  in 
children,  more  frequently  sinus  thrombosis  in  adults.  Some- 
times the  infection  spreads  from  cellulitis  of  the  face  or  orbit 
along  the  facial  and  angular  veins  to  the  ophthalmic  veins 
which  open  into  the  cavernous  sinus.  Again,  infection  of 
the  cellular  tissues  of  the  bucco-pharyngeal  cavities  may 
cause  thrombosis  of  the  lateral  sinus,  since  the  pharyngeal 
and  pterygoid  veins  communicate  with  it.  Another  frequent 
cause  is  local  cranial  osteitis,  either  from  injury,  osteomye- 
litis, tubercular  or  syphilitic  caries,  or  from  suppuration  of 
the  scalp. 

The  position  of  the  thrombosis  depends  upon  the  nature 
of  the  process,  marantic  or  infectious,  and  if  infectious  it  is 
determined  by  the  situation  of  the  focus  of  infection.  In 
simple  thrombosis  the  superior  longitudinal  sinus  is  nearly 
always  the  one  first  affected.  In  the  septicaemic  form  the 
superior  longitudinal  and  lateral  sinus  are  prone  to  be  the 
first  involved. 

When  infection  is  local  the  sinus  thrombosed  will  be  that 
into  which  the  veins  draining  the  infected  part  open. 

Morbid  anatomy, — The  affected  sinus  is  bulged  and  dis- 
tended. To  the  touch  it  feels  like  a  hard  cord,  and  as  if 
injected  with  a  solid  mass.  The  wall  of  the  sinus  is  thickened 
and  the  intima  may  be  rugose ;  more  often  it  has  disappeared. 
The  lumen  is  at  first  completely  obliterated  by  a  clot,  which  is 
more  or  less  adherent  to  the  walls.  Later  on,  as  the  clot 
tends  to  contract,  it  may  be  attached  to  the  wall  in  certain 
places  only,  and  a  lumen  may  in  part  be  restored.  The  clot 
in  early  stages  is  red  and  friable,  but  as  time  goes  on  it 
becomes  reddish-yellow  and  tough,  then  yellow,  and  finally 
grey.  In  the  infectious  forms  the  clot  may  very  quickly 
break  down  into  pus  and  general  pyaemia  result.  The  veins 
opening  into  an  affected  sinus  are,  as  a  rule,  extensively 
thrombosed,  and  the  wall  of  the  affected  sinus  may  show 
changes  analogous  to  periarteritis  and  endarteritis,  even 
when  it  is  not  thrombosed. 

Except  in  cases  in  which  the  clot  is  very  small,  the  ob- 
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literation  of  a  sinus  produces  evident  intra-cranial  effects. 
Taking,  for  example,  thrombosis  of  the  superior  longitudinal 
sinus,  there  is  marked  congestion  of 'the  cerebral  convolu- 
tions of  the  convexity  with,  perhaps,  a  cord-like  condi- 
tion of  clot-distended  veins,  and  there  is  nearly  always 
bloody  serum  in  the  arachnoid  space  with  small  surface 
haemorrhages,  and  occasionally  larger  meningeal  haemor- 
rhages. The  pia  arachnoid  is  cedematous,  as  is  also  the 
general  lining  membrane  of  the  ventricles. 

There  is  generally  some  increase  of  the  intra-ventricular 
fluid.  In  later  stages  extensive  softening  of  the  hemispheres 
may  occur. 

Upon  microscopic  examination  multitudinous  capillary 
haemorrhages  are  seen.  It  is  difficult  to  determine  correctly 
whether  a  healing  process  may  occur  in  this  disease.  Some 
circulation  may  be  kept  up  when  the  superior  longitudinal 
sinus  is  obliterated  with  a  limited  clot  by  a  communication 
which  exists  between  this  vessel  and  the  lateral  sinus.  Sir 
William  Gowers  has  reported  a  case  in  which  bilateral 
atrophy  of  the  paracentral  and  neighbouring  convolutions 
was  undoubtedly  the  result  of  a  thrombosis  of  the  superior 
longitidunal  sinus  a  considerable  time  previous  to  death. 
In  Marfan^s  case  a  child  survived  a  thrombosis  of  the  lateral 
and  cavernous  sinus  of  one  side.  Death  occurred  from  bron- 
cho-pneumonia nine  months  later,  when  these  sinuses  were 
found  reduced  to  fibrous  cords. 

Clinical  aspect. — The  symptoms  of  sinus  thrombosis  are 
somewhat  variable  and  the  diagnosis  may  be  very  difficult. 
Sometimes  thrombosis  may  occur  without  giving  rise  to  any 
appreciable  symptoms:  (1)  In  newly-born  children  whose 
cerebral  functions  have  scarcely  come  into  action,  and  (2) 
in  cachectic  infants  in  whom  any  symptoms  that  may  arise 
from  sinus  thrombosis  are  concealed  by  those  of  the  pre- 
ceding malady,  and  lastly  (3)  in  certain  cases  in  which 
obliteration  is  not  complete  or  in  which  an  anatomical 
peculiarity  in  the  establishment  of  a  vessel  permits  collateral 
circulation  to  occur. 

The  clinical  phenomena  associated  with  thrombosis  of  the 
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cerebral  sinuses  may  be  conveniently  divided  into  three 
groups : 

(1)  Cerebral  symptoms  indicating  some  intra-cranial  dis- 
turbance. 

(2)  Local  signs  revealed  by  external  examination  of  the 
head. 

(3)  General  signs  of  some  bodily  condition  with  which 
sinus  thrombosis  is  likely  to  be  associated. 

(1)  Cerebral  signs, — The  symptoms  of  the  intra-cranial 
lesion  present  no  specific  peculiarity.  In  very  young  children 
they  simply  consist  of  vomiting,  convulsion,  and  coma, 
rapidly  ending  in  death.  In  older  children  the  initial 
symptoms  are  headache  and  restlessness  followed  by  vomit- 
ing, delirium,  convulsions,  and  coma.  Rigidity  of  the  muscles 
of  the  neck,  trismus,  inequality  of  the  pupils,  strabismus, 
nystagmus,  and  irregularity  of  the  pulse  and  respiration 
are  often  present. 

(2)  The  local  signs  of  sinus  thrombosis  differ  with  the 
situation  and  extent  of  the  thrombosis.  When  present 
they  are  often  pathognomonic,  but,  unfortunately,  they  are 
so  often  completely  absent  that  they  cannot  be  considered 
as  negative  si^is  for  purposes  of  diagnosis. 

When  the  superior  longitudinal  sinus  is  affected  there 
may  be  some  cyanosis  and  oedema  in  the  forehead  region. 
The  veins  entering  at  the  anterior  f  ontanelle,  the  angular 
vein,  and  the  temporal  veins  may  be  distended  and  in  rare 
cases  thrombosed. 

If  the  lateral  sinus  is  affected  the  superficial  cranial  veins 
of  that  side  may  be  empty  in  contradistinction  to  those  of 
the  other  side  of  the  head,  which  may  be  distended.  The 
clot  may  extend  into  the  internal  jugular  vein  and  cause 
pain  and  stiffness  upon  that  side  of  the  neck.  Sometimes 
the  jugular  vein  may  be  felt  beneath  the  anterior  border  of 
the  stemomastoid  as  a  solid  cord  very  tender  on  pressure. 
The  deep  glands  of  the  neck  may  be  enlarged  and  the 
deep  cervical  connective  tissue  oedematous.  Sometimes 
thrombosis  of  the  mastoid  emissary  vein  which  opens  into 
the  lateral  sinus  occurs,  and  a  circumscribed  patch  of  hard 
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cedema  which  is  very  tender  upon  palpation  appears  imme- 
diately behind  the  mastoid  process.  From  extension  of  the 
thrombosis  to  the  veins  of  the  tympanum,  facial  and 
acoustic,  paralysis  of  the  same  side  may  occur. 

When  the  cavernous  sinus  is  affected,  there  is  usually 
slight  proptosis  of  that  side  with  oedema  of  the  conjunctiva 
and  of  the  upper  part  of  the  face.  Amblyopia  is  the  rule,  and 
ophthalmoscopic  examination  reveals  swelling  of  the  disc  or 
perhaps  thrombosis  of  the  central  vein,  with  multiple  retinal 
hsemorrhages.  Paralysis  of  the  ocular  muscles  and  trophic 
destruction  of  the  eye  on  the  affected  side  may  also  occur. 

When  considering  this  local  symptomatology  it  is  neces- 
sary to  remember  that  thrombosis  of  the  cerebral  sinuses  in 
most  cases  advances  from  sinus  to  sinus.  It  is  quite  excep- 
tional to  find  post  mortem  the  thrombus  confined  to  one  sinus. 

(3)  General  aligns, — The  symptoms  of  these  maladies, 
which  are  the  usual  antecedents  of  sinus  thrombosis,  are  of 
great  importance.  A  condition  of  marked  emaciation,  with 
persistent  diarrhoea  associated  with  a  subnormal  tempera- 
ture, suggests  marantic  thrombosis.  Broncho-pneumonia  in 
a  f uUer  subject,  suppurative  disease  of  the  middle  ear,  orbit, 
nasal  cavities,  or  cranial  bones  accompanied  by  pyaemia 
suggest  infective  thrombosis. 

Severe  pyrexia,  rigors,  embolic  phenomena,  and  enlarge- 
ment of  joints  suggest  pyaemic  thrombosis. 

Diagnosis, — The  indications  for  diagnosis,  where  this  is 
possible,  are  embodied  in  the  preceding  account  of  the  dis- 
ease aspect.  In  cases  consequent  upon  middle-ear  disease 
there  is  some  possibility  that  an  early  diagnosis  may  give  a 
chance  of  saving  life,  but  there  are  few  indications  to  aid 
one  in  distinguishing  whether  cerebral  symptoms  suddenly 
arising  in  the  course  of  chronic  otitis  are  due  to  meningitis, 
cerebral  abscess,  or  sinus  thrombosis  in  the  absence  of  any 
localising  sign  such  as  thrombosis  of  the  jugular  vein. 

If  the  onset  of  cerebral  symptoms  is  accompanied  by 
rigors  and  high  pyrexia,  with  wide  oscillations,  the  presence 
of  thrombosis  of  the  lateral  sinus  may  be  considered  highly 
probable. 
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Prog'iw»is, — The  disease  as  a  rule  is  rapidly  fatal.  It  is 
probable  that  some  subjects  of  non-infective  disease  survive 
the  thrombosis.  When  it  is  local  or  incomplete,  atrophic 
sclerosis  of  the  brain  may  occur  in  those  areas  from  which 
the  veins  open  into  the  affected  sinus.  Cases  of  infective 
thrombosis  following  ear  disease  have  been  saved  by  early 
surgical  interference  with  ligature  of  the  jugular  vein  and 
of  the  affected  sinus  on  either  side  of  the  thrombosed  area^ 
the  sinus  being  incised  and  the  clot  removed.  Where 
pyaemia  is  present,  either  as  the  cause  or  as  the  result  of 
infective  thrombosis,  the  result  is  always  fatal. 

Treatment, — Beyond  vigorous  prophylactic  treatment  and 
the  palliative  treatment  of  symptoms,  surgical  interference 
in  cases  of  local  infective  origin  is  alone  of  any  value. 


INTRA-CRANIAL  ABSCESS 

Local  collections  of  pus  within  the  skull  fall  into  three 
groups,  according  to  their  situation  :  (1)  Extra-dural — situ- 
ated between  the  inner  surface  of  the  skull  and  the  dura 
mater ;  (2)  subdural — situated  between  the  dura  mater  and 
the  surface  of  the  brain  and  confined  in  this  position  by  ad- 
hesions which  have  formed  between  these  structures.  Such 
abscesses  almost  always  involve  the  brain  tissue  to  a  greater 
or  less  extent ;  (3)  encephalic  abscess — situated  beneath 
the  surface  of  the  brain. 

In  the  first  two  groups,  extra-dural  and  subdural,  the 
abscesses  are  acute  and  are  due  always  to  local  infection 
from  injury,  wounds,  or  local  disease  of  the  skull.  In  the 
third  group  the  abscesses  are  usually  chronic  in  nature  and 
may  result  from  chronic  infective  disease  of  the  middle  ear 
or  nasal  cavities,  by  indirect  infection,  or  they  occur  in 
association  with  suppurative  diseases  of  the  thoracic  and 
abdominal  viscera  (tuberculous  disease  excepted)  or  rarely 
as  complications  in  certain  infective  diseases. 

A  fourth  variety  of  encephalic  abscess  occurs  in  connec- 
tion with  conditions  of  pyaemia  and  ulcerative  endocarditis. 
The  lesions  of  the  brain  are  usually  small  and  multiple  and 
do  not  give  rise  to  symptoms  apart  from  those  of  the  general 
condition. 

Etiology :  age  and  sex. — Among  adults,  males  are  more 
often  the  subjects  of  intra-cranial  abscess  of  any  variety  than 
are  females,  in  the  proportion  of  rather  more  than  two  to 
one.  It  hardly  ever  occurs  in  infants  before  the  end  of  the 
first  year,  and  is  more  common  between  the  ages  of  7  years 
and  puberty  than  during  the  first  six  years  of  life  ;  acute 
cerebral  abscess  of  traumatic  origin  occurs  much  more  fre- 
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quently  in  children  than  in  adults.  Encephalic  abscesses 
occurring  in  association  with  distant  suppuration  or  in  the 
course  of  pyaemia  are  extremely  rare  in  children,  while  in 
association  with  specific  fevers  they  are  more  frequently 
met  with  than  in  adults. 

Abscesses,  the  result  of  disease  of  the  middle  ear  and  nasal 
cavities,  occur  in  much  the  same  proportion  as  in  adults  (the 
first  year  of  life  and  old  age  being  excepted),  but  the  situa- 
tion of  the  abscess  shows  a  marked  difference.  In  adults 
encephalic  abscess  resulting  from  ear  disease  is  found  three 
times  as  often  in  the  temporal  lobe  as  in  the  cerebellum,  but 
before  puberty  it  is  found  ten  times  more  often  in  the  tem- 
poral lobe  than  in  the  cerebellum. 

Organisms. — The  germs  commonly  found  in  intra-cranial 
abscesses  are  staphylococcus,  streptococcus,  and  pneumo- 
coccus.  More  rarely  the  Bacillus  coli  is  present  and  in  very 
rare  cases  Oidium  albicans  has  occurred  in  pure  culture. 

Caicsation. — The  most  important  cause  of  acute  cerebral 
abscess  is  injury  to  the  head.  It  may  follow  simple  con- 
tusion unassociated  with  a  wound  of  the  skin  or  fracture 
of  the  skull.  It  must  be  presumed  in  these  cases  that  the 
injury  causes  by  bruising  a  "locus  minoris  resistentiee *' 
within  the  skull,  of  which  organisms  present  in  the  blood 
take  immediate  advantage.  More  frequently  the  injury 
has  caused  a  wound,  which  suppurates,  and  perhaps  in 
addition  there  has  been  a  fracture  of  the  skull,  or  a  frac- 
ture of  the  base  of  the  skull  has  opened  a  way  from  the 
nasal  or  tympanic  cavities  into  the  subdural  space.  Again, 
punctured  wounds  and  bullet  wounds  extending  through 
the  skull  into  the  brain  are  common  causes  of  abscess. 
When  the  condition  follows  a  wound  of  the  scalp,  asso- 
ciated or  not  with  fracture  of  the  skull,  it  is  quite  common 
for  the  indications  of  the  presence  of  abscess  to  make  their 
appearance  after  the  wound  has  healed,  sometimes  even 
after  the  wound  has  cicatrised. 

Local  disease  of  the  bone,  osteomyelitis,  syphilitic  and 
tuberculous  disease,  are  also  prone  to  cause  abscess — the 
latter  when  secondarily  infected  with  the  germs  of  suppura- 
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tion.  Chronic  disease  of  the  nasal  cavities,  of  the  orbit, 
and  of  the  tympanic  cavity  may  cause  acute  extra-dural  or 
subdural  abscess,  either  by  direct  extension  or  as  one  of 
the  results  of  venous  thrombosis. 

The  causers  of  encephalic  abscess  may  be  local  or  remote^ 
and  the  former  are  by  far  the  most  important.  These  local 
causes  2iire  chronic  disease  of  (1)  bones  of  the  middle  ear  and 
(2)  bones  of  the  nasal  cavities.  Long-standing  disease  of  the 
middle  ear  is  the  cause  of  more  than  one  half  of  all  cases  of 
intra-cranial  abscess.  During  its  acute  stages  otitis  media 
seems  never  to  cause  intra-cranial  suppuration,  but  when  it 
hasbecome  chronic,  and  especially  when  discharge  has  ceased 
and  the  disease  has  apparently  become  obsolete,  it  is  prone 
to  be  followed  by  a  dangerous  intra-cranial  extension  of 
infection — either  meningitis,  sinus  thrombosis,  or  abscess. 

It  has  been  already  stated  that  tympanic  disease  may  by 
direct  extension  cause  an  extra-dural  or  a  subdural  abscess, 
but  these  results  are  not  common.  Generally  the  abscess 
is  encephalic,  and  it  is  situated  either  in  the  temporal  lobe 
or  in  the  lateral  lobe  of  the  cerebellum  of  the  same  side. 
It  is  said  that  when  the  carious  process  affects  the 
superior  surface  of  the  temporal  bone  the  resulting  abscess 
is  in  the  temporal  lobe,  while,  when  the  posterior  wall  of 
the  tympanic  and  mastoid  cells  is  diseased,  the  lateral  lobe 
of  the  cerebellum  is  the  seat  of  suppuration.  The  relatively 
much  greater  frequency  of  temporal  abscess  in  children 
suggests  that  this  is  not  an  invariable  rule.  It  must  be 
remembered,  however,  that  chronic  otitis  in  children  is 
more  often  followed  by  sinus  thrombosis  than  by  abscess, 
while  in  adults  abscess  occurs  more  often  than  does  sinus 
thrombosis. 

In  what  manner  does  the  infection  from  the  diseased 
middle  ear  reach  a  deep  situation  in  the  closely  adjacent 
temporal  lobe  and  lateral  cerebellar  hemisphere  ?  In  the 
majority  of  cases  the  dura  mater  is  intact,  and  the  meninges 
and  surface  of  the  brain  appear  normal,  and  there  can  be, 
therefore,  no  direct  extension  of  disease  such  as  is  the  rule 
in  traumatic  abscess.      Neither  is  there  any  connection 
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between  the  vascular  supply  of  the  infecting  and  infected 
region  except  through  the  general  circulation.  In  a  few 
recorded  cases  the  abscess  has  been  situated  on  the  opposite 
side  of  the  brain  to  the  ear  disease^  but  such  cases  are  so 
exceptional  as  not  to  interfere  with  the  correlation  in  posi- 
tion of  diseased  bone  and  abscess.  Similarly  in  those  cases 
resulting  from  disease  of  the  nasal  cavities,  the  abscess  is 
situated  invariably  in  the  frontal  lobe  near  to  the  orbital 
surface.  The  question  cannot  be  answered  at  present.  It 
has  been  suggested  that  the  organisms  travel  along  lym- 
phatics, but  it  is  diflScult  to  bring  forward  any  anatomical 
facts  in  support  of  this  statement. 

Chronic  disease  of  the  nasal  cavities,  ozssna,  syphilitic 
and  tuberculous  diseases,  sometimes  cause  encephalic 
abscess.  These  are  always  situated  in  the  lower  part  of 
the  frontal  lobes  and  generally  upon  the  side  of  more 
advanced  bone  disease. 

Remote  causes. — These  are  somewhat  rare  ;  there  are 
three  groups : 

(1)  Suppuration  of  thoracic  and  abdominal  viscera  or 
of  bone. 

(2)  Pyaemia  and  ulcerative  endocarditis. 

(3)  Certain  other  diseases. 

The  occurrence  of  a  single  encephalic  abscess  in  associa- 
tion with  cases  of  empyema,  abscess  of  the  lung,  and  bron- 
chiectasis where  no  signs  of  pyaemia  were  present,  excited 
the  attention  of  observers  many  years  ago  and  the  term 
"pulmonal  abscess"  of  the  brain  came  into  use.  More 
recently  such  abscesses  have  been  reported  also  in  con- 
nection with  suppurative  peritonitis,  post-peritoneal  abscess, 
and  chronic  suppuration  of  bone.  It  is  remarkable  that 
suppuration  arising  in  these  regions  primarily  from  tuber- 
culous disease  is  never  associated  with  brain  abscess  and 
also  that  pulmonal  abscess  has  always  been  found  upon  the 
same  side  of  the  brain  as  was  the  lesion  of  the  thorax.  A 
few  only  of  such  cases  have  been  reported  in  children  and 
these  have  occurred  in  subjects  nearing  the  age  of  puberty. 

Pyaeniic  abscesses  of  the  brain  are  always  multiple  and 
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sometimes  very  numerous.  They  rarely  reach  a  size  larger 
than  a  small  nut,  and  they  are  especially  prone  to  occur  in 
the  neighbourhood  of  the  basal  ganglia.  Tliese  occurrences 
are  very  rare  in  the  pyaemia  of  children. 

Certain  other  diseases  are  occasionally  complicated  ^by 
the  occurrence  of  encephalic  abscess,  such  as  enteric  fever, 
typhus,  erysipelas,  and  influenza. 

Morbid  anatomy. — Extra-dural  and  subdural  abscess  are 
invariably  situated  in  the  immediate  vicinity  of  the  ante- 
cedent lesion.  An  extra-dural  abscess  may  reach  a  very 
considerable  size  by  separating  the  dura  mater  from  the 
skull ;  if  it  be  in  contact  with  the  wall  of  a  sinus,  septic 
thrombosis  of  that  sinus  usually  results.  Such  an  abscess 
may  burst  externally  or  into  the  arachnoid  space  or  into 
a  blood  sinus. 

A  subdural  abscess  is  confined  between  meningeal  ad- 
hesions between  the  pia  and  dura  mater.  When  it  is  in 
contact  with  the  brain,  the  surface  of  the  latter  is  found 
softened  or  it  may  have  disappeared,  the  abscess  cavity  ex- 
tending more  or  less  deeply  into  the  brain  tissue,  which  is 
extensively  softened.  Sometimes  when  there  is  no  actual 
excavation  of  the  brain  substance,  the  latter  is  found  to  be 
absolutely  riddled  with  pus  over  a  considerable  area.  It  is 
rare  for  this  variety  of  abscess  to  have  a  definite  capsule  on 
the  cerebral  side.  In  either  variety  there  may  be  a  sinus 
leading  to  the  surface  of  the  skull,  the  nose,  or  the  middle 
ear. 

Encephalic  abscesses  (those  of  pysemic  origin  excepted)  are 
rarely,  if  ever,  found  in  the  grey  matter,  but  their  starting- 
point  is  most  often  in  the  subsulcine  white  matter  of  the  cere- 
bral and  cerebellar  hemispheres.  In  one  half  of  all  cases  the 
abscess  is  situated  in  the  temporal  lobe  and  in  about  one 
third  in  the  lateral  lobe  of  the  cerebellum.  The  remainder 
are  divided  between  the  parietal  lobe,  the  pons  Varolii,  the 
frontal  lobe,  and  elsewhere,  in  order  of  diminishing  fre- 
quency. Abscesses  from  ear  disease  are  situated  more  fre- 
quently in  the  temporal  lobe,  less  frequently  in  the  lateral 
lobe  of  the  cerebellum,  and  sometimes  in  both  places,  but 
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always  upon  the  same  side.   In  either  position  they  may  be 
multiple. 

Abscesses  due  to  remote  causes  and  to  general  diseases 
may  be  situated  either  in  the  cerebrum  or  cerebellum,  and 
when  multiple  they  may  be  placed  bilaterally,  but  are 
usually  all  in  the  cerebrum  or  all  in  the  cerebellum.  The 
medulla  oblongata  and  the  inferior  vermiform  process  of  the 
cerebellum  are  very  rare  situations. 

The  size  of  the  cavities  varies  greatly.  Usually  it  is  be- 
tween that  of  a  walnut  and  that  of  a  hen's  egg.  A  recently 
formed  abscess  is  irregular  in  shape,  with  ragged  ill-defined 
walls.  An  older  abscess  is  rounded  and  may  have  a  definite 
capsule.  It  is  difficult  to  say  what  determines  the  appear- 
ance of  the  capsule.  The  writer  has  seen  a  thick  capsule 
of  almost  cartilaginous  consistency  present  at  the  end  of 
the  tenth  week  in  a  traumatic  case ;  but,  on  the  other  hand, 
it  is  certain  that  after  an  abscess  has  existed  for  many 
months  it  may  show  no  trace  of  a  capsule. 

The  interior  of  the  abscess  cavity  is  usually  of  a  greyish- 
green  colour,  and  the  pus  is  greenish  and  often  foetid.  The 
surrounding  brain  tissue  is  always  cedematous  and  some- 
times softened.  The  convolutions  of  the  surface  of  the 
brain  and  the  inferior  aspect  of  the  cerebellum  may  show 
the  results  of  pressure,  and  some  degree  of  hydrocephalus 
may  be  present  just  as  in  cases  of  intra-cranial  tumour. 

Course  of  the  abscess. — It  may  become  encapsuled  and 
remain  for  a  long  time  stationary,  subsequently  extending; 
or  the  capsule  may  become  thick  and  tough,  and  may  even 
calcify,  and  rarely  its  contents  may  undergo  this  same 
change.  More  frequently  the  abscess  extends  before  a 
capsule  has  formed,  and,  now  stationary,  now  extending, 
may  destroy  much  of  the  cerebral  substance,  and  death  may 
ensue  from  extensive  interference  with  function.  Often  if 
not  interfered  with,  it  ruptures,  most  commonly  into  the 
ventricle,  less  commonly  upon  the  surface  of  the  brain ;  in 
either  case  acute  meningitis  results.  Rupture  occurs  in 
about  one  sixth  of  all  cases  that  are  not  afforded  the  advan- 
tage of  operative  treatment. 
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Clinical  aspect. — An  intra-cranial  abscess  has  its  origin  in 
inflammation  and  constitutes  when  developed  a  foreign  mass 
within  the  skull.  Death  may  result,  as  in  other  forms  of 
intra-cranial  tumour,  from  the  effects  of  continually  increas- 
ing intra-cranial  pressure  and  wide  interference  with  cerebral 
function  or  from  the  spreading  of  the  infection  from  the 
abscess. 

Following  von  Bergmann's  description,  the  symptoms  may 
be  grouped  into  four  classes :  (1)  Those  of  local  suppura- 
tion ;  (2)  those  due  to  increased  intra-cranial  pressure ; 
(3)  localising  signs  dependent  upon  the  position  of  the 
abscess ;  (4)  those  of  terminal  extension  of  the  infectious 
process. 

The  symptoms  which  present  in  a  given  case  are  de- 
pendent upon  the  nature  of  the  abscess,  whether  acute  or 
chronic,  extra-dural,  subdural,  or  encephalic.  In  extra-dural 
and  subdural  cases  the  symptoms  are  generally  acute  and  the 
course  is  rapid ;  the  signs  of  suppuration  are  well  evidenced ; 
signs  of  pressure  are  severe,  whilst  localising  signs  are  rare, 
and  a  state  of  latency  terminating  with  signs  of  extension 
of  the  suppuration  is  not  common. 

In  the  majority  of  encephalic  abscesses,  on  the  contrary, 
the  signs  of  initial  suppuration  may  be  slight  or  may  be 
swamped  by  the  symptoms  of  the  preceding  disease,  otitis 
media,  empysema,  pyaemia,  malignant  endocarditis,  etc.,  and 
for  this  reason  may  be  easily  overlooked.  A  latent  period 
in  which  symptoms  are  insignificant  or  completely  absent 
may  follow  and  may  last  for  weeks  or  months,  sometimes 
even  for  years.  The  latent  period  is  followed  either  by 
an  acute  outburst  of  symptoms  the  result  of  extending 
infection  or  the  signs  of  progressive  intra-cranial  tumour 
arise. 

While  the  symptomatology  of  typical  cases  is  very  dis- 
tinct every  gradation  is  met  with  between  the  cases  of 
acute  abscess  with  severe  cerebral  symptoms  running  a  rapid 
course  and  ending  fatally  in  two  or  three  weeks  and  those 
chronic  forms  in  which  the  initial  disturbance  is  so  slight  as 
to  be  unnpticed. 

9 
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AcuTB  (Traumatic)  Abscess. 

Symptoms  of  the  preceding  causal  factors  are  often  pre- 
sent to  which  those  of  the  intra-cranial  suppuration  are 
added.  The  latter  resemble  those  of  acute  meningitis^  which 
sometimes  co-exists.  The  first  symptom  to  arise  is  usually 
headache  of  a  severe  throbbing  nature^  often  localised  to  the 
region  of  suppuration.  It  is  greatly  increased  by  a  depen- 
dent position  of  the  head  and  by  the  administration  of 
alcohol,  but  these  signs  do  not  distinguish  this  form  of 
headache  from  that  due  to  meningitis  and  intra-cranial 
growth.  Vomiting  is  invariable  and  is  accompanied  by  con- 
siderable prostration.  Pyrexia  is  always  present  and  is 
usually  high  and  in  the  majority  of  severe  cases  repeated 
rigors  occur.  While  there  may  be  considerable  restlessness^ 
delirium  is  rarely  an  early  symptom,  neither  does  paralysis 
occur  except  in  the  final  stages.  Convulsions  are  not  com- 
mon, but  in  cases  in  which  the  abscess  presses  upon  the 
cerebral  convolutions  local  epileptiform  attacks  may  occur. 
On  account  of  the  rapid  course  of  the  disease  if  unre- 
lieved, optic  neuritis  is  not  usually  met  with  until  the  last 
stage  is  reached,  but  it  occurs  in  most  cases  of  abscess, 
both  chronic  and  acute.  These  symptoms  pass  on  in 
the  course  of  three  or  four  days  into  those  which  also 
attend  the  terminal  stage  of  chronic  abscess.  Delirium 
gives  place  to  stupor,  which  deepens  into  final  coma.  Severe 
convulsions  are  the  rule,  and  inequality  of  the  pupils  and 
irregular  movements  of  the  eye  are  common,  but  paralysis 
of  the  cranial  nerves  is  rare.  Paralysis  of  hemiplegic  dis- 
tribution and  of  varying  intensity  upon  the  opposite  side 
to  the  abscess  is  the  rule,  but  it  is  rarely  more  than  slight, 
and  when  a  subdural  abscess  involves  the  brain  tissue 
extensively  there  may  be  localising  symptoms.  The  pyrexia 
becomes  more  severe,  and  repeated  rigors  with  profuse 
sweating  are  common.  The  pulse  is  generally  slow.  In  a 
few  cases  life  has  been  prolonged  until  thirty  days,  but 
as  a  rule  death  occurs  in  from  seven  to  ten  days. 
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Chronic  Abscess. 

In  many  cases  the  initial  symptoms  accompanying  the 
formation  of  an  encephalic  abscess  are  so  slight  as  not  to 
attract  attention^  and  especially  is  this  the  case  when  sym- 
ptoms of  chronic  otitis  are  troubling  the  patient.  For  this 
reason  it  is  often  impossible  to  fix  the  date  of  commencement 
of  an  encephalic  abscess.  The  initial  symptoms  are  similar  to 
those  of  acute  abscess,  but  are,  as  a  rule,  much  less  severe — 
headache,  usually  not  localised,  vomiting,  and  slight  pyrexia. 
The  difficulty  of  clinically  determining  the  advent  of  an  en- 
cephalic abscess  with  any  degree  of  certainty  is  rendered 
obvious  by  the  fact  that  the  most  grave  cerebral  symptoms 
and  many  of  the  signs  of  meningitis,  including  even  optic 
neuritis,  may  suddenly  arise  in  a  case  of  chronic  disease  of 
the  tympanic  bones  in  the  absence  of  any  visible  intra- 
cranial complications,  such  as  meningitis,  sinus  throm- 
bosis, or  abscess.  Several  of  such  cases  have  rapidly 
recovered  after  surgical  interference,  while  in  some 
fatal  cases  the  examination  has  revealed  old  tympanic  dis- 
ease as  the  sole  lesion.  After  its  formation  chronic  en- 
cephalic abscess,  for  a  longer  or  shorter  period,  does 
not  excite  symptoms,  or  it  produces  symptoms  which  are 
slight.  This  latent  period  may  last  any  length  of  time, 
from  a  few  weeks  to  as  long  as  twenty  years.  Where 
abscesses  have  remained  latent  for  a  very  long  period  the 
latency  has  been  complete,  and  the  abscess  has  always 
been  found  thickly  encapsulated.  But  a  lattocy  of  three 
to  six  months  does  not  necessarily  mean  that  a  capsule 
has  formed. 

During  the  latent  period  there  may  be  no  symptoms  what- 
ever. More  often  the  latency  is  incomplete,  and  trifling 
symptoms  are  present,  of  which  headache  is  the  most  usual. 
It  is  not  severe,  and  in  cases  of  ear  disease  it  may  alternate 
with  otorrhcea.  Slight  irregular  pyrexia,  mental  altera- 
tion, and  recurring  convulsions  are  of  occasional  occurrence 
during  the  latent  period. 
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In  rare  cases  acute  symptoms  may  come  on  and  subside, 
the  latency  continuing  as  before.  Such  phenomena  are 
probably  due  to  a  simultaneous  occurrence  of  local  menin- 
gitis. The  onset  of  terminal  acute  symptoms  may  be 
sudden  or  gradual.  In  the  latter  case  headache,  mental 
change,  restlessness,  irritability,  or  depression  may  be 
present,  and  not  infrequently  optic  neuritis  precedes  the 
onset  of  the  more  acute  symptoms.  The  terminal  stage  is 
marked  by  severe  headache,  vomiting,  and  pyrexia — some- 
times associated  with  a  rigor.  The  prexia  does  not  as  a  rule 
remain  high  except  when  suppurative  meningitis  has  been 
set  up  by  rupture  of  the  abscess.  The  temperature  may 
be  even  subnormal  a  day  or  two  after  the  onset  of  sym- 
ptoms. General  convulsions  are  the  rule  and  are  often 
frequently  repeated.  Some  degree  of  hemiplegia  is  usually 
present  on  the  opposite  side  if  the  abscess  be  cerebral  and 
of  considerable  size,  and  some  degree  of  hemi-ataxy  will  be 
present  upon  the  same  side  if  the  abscess  exist  in  the 
lateral  lobe  of  the  cerebellum,  and  in  this  situation  an 
abscess  may  cause  rigidity  of  the  neck  muscles  and  head 
retraction.  When  situated  in  the  pons  an  abscess  may 
cause  no  symptoms  when  it  is  small.  But  when  it  is  large 
the  usual  pontine  signs — ocular,  facial,  and  fifth  nerve 
paralysis,  with  alternate  hemiplegia  or  double  hemiplegia — 
result. 

In  the  temporo-sphenoidal  lobe  abscess  rarely  causes 
localising  symptoms,  aphasia  and  alterations  of  taste  and 
smell  being  very  uncommon  and  in  young  children  almost 
unknown.  Similarly  in  the  pre-frontal  lobe  localising 
signs  are  almost  invariably  absent.  The  pulse  is  slow,  and 
this  is  a  most  important  diagnostic  indication ;  shortly 
before  death  it  may  become  irregular.  Mental  symptoms 
are  conspicuous  in  this  stage.  Delirium  occurs  early  and 
may  be  violent,  but  it  is  soon  followed  by  mental  depres- 
sion evidenced  by  slow  cerebration,  afterwards  by  stupor, 
and  finally  by  coma. 

The  subjects  of  intra-cranial  abscess  may  die  suddenly 
and  unexpectedly,  as  do  some  patients  with  cerebral  tumour. 
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We  have  as  yet  no  adequate  explanation  of  the  mechanism 
of  this  occurrence. 

The  majority  of  the  cases  die  in  the  comatose  stage  from 
respiratory  failure.  Sometimes  the  abscess  ruptures  and 
death  rapidly  follows  the  onset  of  severe  signs  of  menin- 
gitis. Rupture  into  the  meninges  is  not  common  in  cere- 
bral abscess^  since  cohesion  of  the  membranes  prevents 
the  escape  of  the  pus  into  the  membranes ;  such  abscess 
usually  bursts  into  the  lateral  ventricle.  On  the  other 
handy  abscess  of  the  cerebellum  not  infrequently  ruptures 
into  the  arachnoid  space. 

It  may  be  remarked  that  whatever  the  unknown  deter- 
minant of  the  advent  of  the  terminal  stage  may  be, 
the  post-mortem  condition  found  is  always  one  of  in- 
flammatory oedema  and  softening  round  the  abscess, 
sometimes  associated  with  extension  of  the  suppurative 
process  into  the  brain  tissue.  The  terminal  stage  is  as  a 
rule  shorter  than  is  the  course  of  an  acute  abscess  and 
death  occurs  usually  in  from  four  to  eight  days. 

Very  rarely  a  case  of  encephalic  abscess  presents  from 
first  to  last  the  symptoms  characteristic  of  progressive  cere- 
bral tumour.  Such  abscesses  are  apparently  primary,  and 
not  the  result  of  secondary  infection,  local  or  remote. 

Diagnosis. — The  diagnosis  is  sometimes  impossible,  often 
difficult,  and  only  in  rare  cases  can  more  than  a  probable 
determination  be  arrived  at.  The  disease  has  no  unequivocal 
symptoms,  and  the  same  clinical  aspect  may  be  present  in 
cases  of  ear  disease,  sinus  thrombosis,  acute  meningitis,  and 
cerebral  tumour.  No  specific  rules  can;  therefore,  be  laid 
down  with  regard  to  the  diagnosis.  The  majority  of  cases 
of  intra-cranial  abscess  occur,  however,  as  secondary  results 
of  conditions  the  presence  of  which  can  be  discovered  :  nasal 
and  tympanic  disease,  cranial  injury,  empyajma,  etc.,  and  all- 
important  in  the  diagfiiosis  is  the  history  and  the  discovery 
that  one  of  these  conditions  has  existed  or  does  exist.  Where 
local  cranial  disease  exists,  tympanic  disease,  for  example, 
and  acute  symptoms  are  present,  the  diagnosis  has  to  be 
made  between   the   grave    cerebral   symptoms   sometimes 
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present  in  ear  disease^  meningitis^  sinus  thrombosis,  and 
abscess.  The  signs  that  are  useful  are  given  here  in  the 
form  of  a  table. 


Symptoms    .    . 

Abscess 

Sinus  thrombosis 

Meningitis. 

Mental  state 

Slow  cerebration ; 

Acute     delirium. 

Delirium. 

hebitude;  som- 

Coma 

nolence 

Ck>nvul8ions .    . 

Less  common 

Usually  present 

Present. 

Focal  symptoms 

Slight     hemiple- 

Absent 

Cranial  nerve 

gia  ;    a    slight 

palsies. 

h  emiataxy 
sometimes  pre- 
sent 

Optic  neuritis  . 

Apt  to  be  present 

Unilateral    throm- 
bosis  of    central 
vein  of  retina 

Often  absent. 

External    cra- 

Absent 

(Edema  of  orbit,  of 

Absent. 

nial  signs  .    . 

post  mastoid   re- 
region.    Cervical 
tenderness      and 

rigidity ;   throm- 

% 

bosis  of  jugular 
vein.        Cervical 
glands  swollen 

Pyrexia    .     .     . 

Slight,  sometimes 

Severe,  with   wide 

Marked    py- 

subnormal tem- 

oscillations   and 

rexia. 

perature 

rigors 

Pulse   .     .     .     . 

Slow 

Rapid  and  small 

Rapid. 

This  differential  diagnosis  is  not  of  vital  importance,  and 
its  consideration  should  cause  no  delay  in  summoning  the 
aid  of  the  surgeon.  The  presence  of  any  symptoms  of  intra- 
cranial disturbance  where  tympanic  disease  exists  calls  for 
immediate  surgical  interference,  and  the  surgeon,  after  clean- 
ing out  the  diseased  tympanum,  completes  the  diagnosis  by 
examining  the  lateral  sinus  and  both  the  tenrporal  lobe  and 
the  lateral  cerebellar  hemisphere  and  proceeds  to  those 
measures  which  the  results  of  his  examination  indicate. 

Prognosis. — Cases  are  on  record  in  which  cerebral 
abscesses  with  very  thick  walls  or  even  calcified  walls  and 
inspissated  contents  have  been  found  post-mortem  in  sub- 
jects dead  of  other  diseases  many  years  after  the  presumed 
time  of  formation  of  the  abscess.  Further,  spontaneous 
evacuation  of  an  abscess  through  the  diseased  ear  or  through 
a  sinus  in  the  ariea  of  the  local  cranial  disease  causing  the 
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abscess  has  been  followed  by  recovery.  It  is  obvious  that 
the  probability  of  such  results' happening  in  any  given  case 
is  so  small  as  to  be  negligible.  Further,  it  is  highly  prob- 
able that  no  abscess  becomes  permanently  quiescent  after  it 
has  given  rise  to  severe  symptoms.  The  prognosis  is,  there- 
fore, that  an  invariably  fatal  result  will  occur  unless  suc- 
cessful surgical  interference  is  possible.  If  the  abscess  is 
reached  and  drained,  recovery  is  far  from  certain,  since 
extensive  perifocal  softening,  acute  meningitis,  and  sinus 
thrombosis  may  co-exist  with  the  abscess.  Further,  when 
an  abscess  extends  some  distance  into  the  brain  the  result- 
ing sinus  heals  with  difficulty,  and  especially  is  this  the  case 
in  subdural  abscess  the  result  of  osteitis  of  the  vertex.  In 
consequence  a  residual  abscess  is  apt  to  form  long  after  the 
external  wound  is  healed. 

A  question  of  great  difficulty  and  responsibility  occurs 
when  after  ear-disease  slight  symptoms  of  cerebral  disturb- 
ance such  as  might  indicate  a  latent  cerebral  abscess  persist 
in  spite  of  the  cure  of  the  ear-disease.  Such  a  case  should 
be  kept  under  careful  observation  and  within  easy  reach  of 
a  surgeon,  and  the  first  sign  of  an  acute  nature  should  be  the 
signal  for  immediate  operative  procedure. 

Treatment. — This  embodies  in  the  first  place  the  most 
rigorous  prophylaxis,  and  careful  attention  to  bodily  nutri- 
tion and  sanitation  in  all  children  and  especially  in  those 
convalescent  from  specific  diseases,  particularly  scarlatina, 
measles,  and  whooping-cough,  and  the  greatest  care  that 
every  child  coming  under  observation  sufEering  with  nasal 
discharge,  otitis  media,  or  infective  disease  of  the  scalp  shall 
not  pass  out  of  observation  until  such  disease  be  beyond  all 
doubt  cured. 

The  treatment  of  the  pronounced  disease  belongs  to  the 
surgeon. 


HYDROCEPHALUS 

The  term  "  hydrocephalus  '*  denotes  a  regular  distension 
of  the  ventricular  system  of  the  brain  by  the  accumulation 
of  cerebro-spinal  fluid  in  it;  and  this  distension  is  associated^ 
sooner  or  later,  with  an  expansion  of  the  cranial  bones  and 
enlargement  of  the  skull. 

An  old  division  of  hydrocephalus  was  into  acute  and 
chronic,  acute  being  applied  to  the  condition  of  tuberculous 
meningitis.  But  since  any  marked  degree  of  ventricular 
distension  is  unusual  in  that  a£Pection,  and  enlargement  of 
the  head  very  rarely  occurs,  this  term  has  fallen  out  of  use. 
In  the  majority  of  cases  in  which  general  atrophy  of  the 
cerebral  tissues  occurs,  fluid  accumulates  both  in  the  ven- 
tricles and  in  the  subarachnoid  space,  but  such  compensa- 
tory enlargement  is  not  to  be  regarded  as,  in  any  sense,  of 
the  same  nature  as  true  hydrocephalus.  Such  accumula- 
tion of  fluid  is  found  in  cases  of  cerebral  diplegia  and 
general  paralysis  of  the  insane  in  children,  and  it  also 
occurs  in  the  brains  of  old  people.  It  is  merely  the  result 
of  wasting  and  shrinkage  of  the  brain-tissue,  and  the 
accumulation  of  fluid  takes  place  in  order  to  fill  up  the 
space  which  is  vacated  within  the  rigid  skull. 

The  enlargement  of  the  head  which  is  not  uncommonly 
found  in  rickets,  has  no  connection  with  hydrocephalus.  It 
is  probably  the  result  of  malnutrition  of  cranial  bones, 
which  grow  irregularly,  and,  being  unduly  soft,  yield  some- 
what to  the  intra-cranial  pressure.  In  rare  cases,  of  mod- 
erate degree,  ventricular  distension  has  been  met  with,  but 
the  enlargement  of  the  head  is  never  progressive,  and  the 
symptoms  of  hydrocephalus  are  absent. 

According  to  their  clinical  aspect,  cases  of  hydrocephalus 
may  be  placed  in  three  groups  :  (1)  congenital  hydro- 
cephalus, in  which  the  enlargement  of  the  head  is  present 
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at  the  time  of  birth,  or  begins  to  be  apparent  during  the 
first  two  years  of  life  ;  (2)  acquired  primary  hydrocephalus, 
which  may  appear  at  any  period  of  life ;  (3)  secondary 
hydrocephalus,  the  result  of  intra-cranial  growths,  or  of 
sclerosing  meningitis. 

Primaey  Hydrocephalus,  Congenital  and  Acquired 

The  clinical  manifestations  of  hydrocephalus,  whether 
congenital  or  acquired,  fall  into  two  groups,  which  result, 
respectively,  from  the  efPects  of  the  abnormal  intra-cranial 
pressure,  first  upon  the  brain- case,  and  secondly  upon  the 
nervous  structures.  In  the  congenital  form  the  enlarge- 
ment of  the  head  is  the  first  noticeable  feature;  and  this  is 
true  also  of  some  cases  of  acquired  hydrocephalus  in  young 
children.  In  most  cases  of  acquired  hydrocephalus,  on  the 
other  hand,  the  nervous  symptoms  are  first  in  evidence — 
namely,  persistent  headache,  vomiting,  mental  impairment, 
convulsions,  and  sometimes  optic  neuritis.  The  evidence  of 
cranial  enlargement  may  succeed  these  symptoms,  and  the 
older  the  subject,  and  consequently  the  more  resistant  the 
cranial  walls,  the  more  severe  are  the  nervous  symptoms, 
and  the  later  is  the  cranial  enlargement  in  appearing.  In 
some  cases  of  congenital  hydrocephalus  enlargement  of  the 
head  takes  place  during  intra-uterine  life,  and  it  may  be  so 
great  as  to  make  delivery  impossible  without  destruction  of 
the  head.  More  frequently  the  cranial  enlargement,  not 
noted  at  the  time  of  birth,  becomes  evident  during  the  first 
few  weeks  of  life.  In  rare  instailces  the  head  is  unusually 
small,  and  hydrocephalus  may  actually  be  associated  with 
microcephaly.  It  is  doubtful,  however,  whether  the  ven- 
tricular distension  in  such  cases  is  more  than  compensatory 
for  the  atrophy  of  the  cerebral  structures. 

Enlargement  of  the  head  is  the  most  striking  feature  of 
hydrocephalus  in  children.  The  increase  usually  affects  all 
the  diameters  of  the  cranial  cavity,  and  is  most  marked  on 
the  vertex  and  least  at  the  base.  Trousseau  compared  the 
opening  out  of  the  cranial  bones  which  occurs  as  the  head 
enlarges  to  the  falling  back  of  the  petals  of  an  opening 
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flower.     The  forehead  is  large,  rounded,  and  projects  for- 
w.ards ;  the  temporal  fossae  are  obliterated,  and  the  pai'ietal 
eminences  carried  backwards.     The  vertex  is  often  some- 
what flattened,  as  may  also  be  the  occipital  region.     The 
direction  nf  the  external  auditory  meatus  alters  with  the 
increasing  eize  of  the  head;   normally  directed  obliquely 
forwards,  it  comes  to  look  dii-ectly  inwards,  or  even  ob- 
liquely backwards  in  severe  cases.     The  head  is  frequently 
asymmetrical.     In  rare  cases,  premature  synostosis  of  the 
sagittal  wuturo  occurs,  and  marked  scaphocephaly  results. 

1 

1 

Fill,  17,— Extromc  hyd.uctphjilus.     Di-.  G,  A.  SuUiiiUiid.,  

In  young  children  the   sutures  may  be  widely  open,  and 
then  there  is  marked  bulging  along  those  lines  and  at  the 
fontanelles.     In  advanced  cases  fluctuation  may  be  present, 
and  dimpling  of  the  calvarium  may  be  so  produced.     The 
skull  may  attain  enonnoiis  dimensions,  and  many  examples 
are  recorded  in  which  the  circumference  has  been  from  60 
to  90  cm.     The  face  is  characteristically  triangular,  con-   ■ 
trasting   markedly  with   the    forehead.     Wasting  uf   the 
facial  subcutaneous  tissues  and   retarded  development  of 
the  maxilla  and  mandible   often  render  this  contrast  still 
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more  striking.  Bulging  of  the  orbital  plates  of  the  frontal 
bone  presses  down  the  eyeballs,  so  that  the  pupils  become 
more  or  less  covered  by  the  lower  lids,  and  a  band  of  the 
sclerotic  may  be  visible  between  the  iris  and  the  upper  lid. 
The  hydrocephalic  child  often  uses  its  hands  to  depress 
the  cheeks,  and  so  draw  down  the  lower  lids  out  of  the 
position  in  which  they  impair  the  line  of  vision.  The 
hair  of  the  head  becomes  scanty  in  marked  cases,  the  sub- 
cutaneous veins  of  the  scalp  are  often  greatly  developed 
and  distended,  and  sometimes  a  vortex  of  distended  veins 
radiates  from  the  region  of  the  anterior  fontanelle,  pro- 
ducing an  appearance  comparable  to  the  caput  medusae  of 
clironic  abdominal  distension.  The  general  nutrition  is 
poor,  and  bodily  development  retarded  in  proportion  to  the 
severity  of  the  efiFect  of  the  intra-cranial  pressure  upon  the 
nervous  system.  In  severe  cases  there  may  be  a  consider- 
able reduction  in  the  temperature  of  the  body.  Ausculta- 
tion may  reveal  a  cephalic  bruit,  but  this  is  neither  a 
characteristic  nor  a  constant  sign  in  hydrocephalus,  for  it 
18  frequently  met  with  in  rickety  children,  and  may  be 
present  in  a  normal  subject. 

The  nervous  disorders  which  appear  during  the  course 
of  hydrocephalus  are  both  variable  and  inconstant,  and 
acute  symptoms  are  of  rare  occurrence  if  the  disease 
appears  at  an  age  at  which  the  skull  is  still  yielding.  On 
the  other  hand,  if  the  ventricular  distension  commences 
when  the  growth  and  ossification  of  the  skull  are  complete, 
the  nervous  symptoms  which  arise  are  very  severe,  and 
resemble  closely  the  general  effects  of  intra-cranial 
growths.  In  secondary  hydrocephalus  the  symptoms  due 
to  this  condition  emerge  more  or  less  definitely  from  those 
of  the  preceding  meningitis  or  sinus  thrombosis,  or  are 
blended  with  those  of  the  co- existing  intra-cranial  growth. 

In  children  the  nervous  symptoms  of  hydrocephalus, 
whether  it  be  congenital  or  acquired,  may  be  summed  up 
in  the  following  list,  the  symptoms  being  frequent  in  the 
order  in  which  they  are  enumerated  :  convulsion,  mental 
failure,  spastic   paralysis  of   the    limbs,    headache,   optic 
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atrophy,  nystagmus,  vomiting,  optic  neuritis.  There  is  no 
constancy  in  the  occurrence  of  these  symptoms.  Convul- 
sion may  not  occur  at  all,  and  mental  acuity  may  be 
unimpaired.  Spastic  weakness  occurs  in  less  than  one 
half  of  the  cases,  whilst  optic  atrophy  is  met  with  still  more 
rarely,  and  optic  neuritis  is  distinctly  unusual. 

Convulsion, — While  it  is  to  be  borne  in  mind  that  the 
whole  course  of  hydrocephalus  in  children  may  run  without 
the  occurrence  of  convulsion,  yet  in  the  majority  of  cases 
this  symptom  is  conspicuous.  In  some  congenital  cases 
the  convulsions  are  in  part  attributable  to  a  condition  of 
lobar  atrophic  sclerosis  or  of  porencephaly,  afiFecting  the 
hemispheres,  which  is  sometimes  associated  (see  Cerebral 
Diplegia).  In  some  of  the  post-natal  cases  the  symptoms 
of  cerebral  disorder  are  ushered^in  by  convulsion,  and  it  is 
probable  that  such  convulsions  are  the  immediate  expres- 
sions of  the  as  yet  unknown  morbid  process  of  which  the 
primary  hydrocephalus  is  the  final  result. 

The  convulsions  which  recur  at  intervals  throughout  the 
course  of  the  majority  of  cases  of  hydrocephalus,  whatever 
its  nature,  result  from  a  condition  of  functional  instability 
of  the  cerebral  cortex  which  long-continued  increased  intra- 
cranial pressure  brings  about.  The  cerebral  cortex  is 
pressed  upon  and  is  gradually  wasted.  The  circulation 
of  the  blood  and  lymph  is  abnormal,  and  in  the  later 
stages  of  the  disease  widely-spread  anatomical  degenera- 
tion of  the  nervous  elements  occurs.  We  know  that 
pressure,  malnutrition,  interference  with  the  normal  blood 
supply,  and  degeneration  of  nerve  elements  when  occurring 
in  the  cerebral  cortex  are  most  potent  causes  of  convulsion. 
The  absence  of  convulsion  in  some  cases  of  hydrocephalus, 
therefore,  is  a  most  striking  example  of  the  powers  of 
resistance  and  endurance  of  the  nervous  elements  to  slowly 
induced  abnormal  conditions. 

The  convulsions  are  usually  general,  with  loss  of  conscious- 
ness. A  preceding  aura  is  rare.  Local  commencement 
of  the  spasm  which  becomes  general,  associated  with  loss 
of   consciousness,  is   not   infrequently  met   with.      Local 
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convulsion  without  loss  of  consciousness  (Jacksonian  epi- 
lepsy) may  occur  repeatedly  in  some  cases  and  may  lead 
to  the  erroneous  diagnosis  of  a  gross  local  lesion  in  the 
cerebral  cortex,  and  especially  is  this  error  likely  to  occur 
when  hydrocephalus  is  secondary  to  intra-cranial  tumour. 
It  is  a  safe  rule  to  hold  that  Jacksonian  convulsion  is  an  all- 
important  localising  sign  if  it  occur  early  in  the  course  of 
intra-cranial  tumour,  but  if  it  occur  after  general  symptoms 
have  existed  several  months  it  is  of  little  localising  value, 
for  it  is  then  not  unlikely  to  be  the  result  of  secondary 
hydrocephalus. 

The  explanation  of  the  occurrence  of  such  local  convul- 
sion is  that  the  effect  of  the  pressure  is  not  equally  dis- 
tributed upon  the  cortex  ;  the  central  region  tends  to  suffer 
earlier  and  in  greater  degree  than  do  other  regions,  and 
that  some  locus  minoris  reHistentim  loses  its  functional 
stability  earlier  and  in  greater  degree  than  does  the  rest  of 
the  cortex. 

Simple  loss  of  consciousness  is  not  uncommon,  but  j>etit 
mal  and  mental  lapses  are  rare. 

All  degrees  of  mental  reditctioii  occur,  from  the  least 
noticeable  to  complete  idiocy.  The  more  severe  forms  of 
mental  impairment  are  met  with  in  congenital  cases  and 
especially  when  cerebral  agenesia,  porencephaly,  and  terato- 
logical  defects  are  associated. 

.  The  psychical  reduction  is  less  prominent  the  greater  the 
age  at  which  the  symptoms  commence,  and,  as  a  rule,  the 
intelligence  is  far  greater  than  the  severity  of  symptoms 
(cranial  enlargement,  paresis,  etc.)  might  lead  one  to  expect. 
Cerebration  is  usually  slow  and  the  disposition  placid,  and 
periods  of  somnolence  are  of  common  occurrence. 

Paresis  and  contractures  may  be  symptomatic  of  associ- 
ated cerebral  agenesia,  and  when  this  is  so  they  are  present 
from  birth.  The  effect  of  long-continued  ventricular  dis- 
tension in  many  cases  is  to  cause  degeneration  of  the 
pyramidal  system,  and  according  to  its  degree  the  latter 
entails  bilateral  spastic  paralysis  with  contracture.  The 
first  signs  of  the  onset  of  this  event  are  exaggeration  of  the 
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deep  reflexes  and  the  change  in  type  of  the  plantar  reflexes 
from  the  flexor  response  to  the  extensor  response.  The 
lower  extremities  are  affected  earlier  and  to  a  greater  extent 
than  are  the  upper  extremities,  and  at  one  period  of  the 
disease  a  case  may  present  the  picture  of  cerebral  para- 
plegic rigidity  comparable  with  that  of  Little's  disease. 

The  upper  extremities  are  affected  later.  The  paresis  of 
the  limbs  is  almost  always  symmetrical  and  equal  upon  the 
two  sides.     Sensibility  is  generally  normal. 

Fmaw  is  interfered  with  in  a  considerable  proportion  of  the 
cases:  The  frequency  of  myopia  has  been  already  mentioned. 
The  enlargement  of  the  infundibular  portion  of  the  third 
ventricle,  by  pressure  upon  the  inner  borders  of  the  con- 
verging optic  tracts,  may  cause  bitemporal  hemianopia  with 
atrophy  of  the  nasal  portions  of  both  optic  discs,  this  con- 
dition subsequently  progressing  to  complete  blindness  and 
complete  optic  atrophy. 

More  often  the  increased  intra-cranial  pressure  causes 
atrophy  of  the  optic  tracts  and  secondary  atrophy  of  the 
optic  discs. 

In  other  cases  optic  atrophy  is  the  result  of  optic  neuritis. 
In  late  childhood  and  in  adult  life  optic  neuritis  is  the 
rule,  and  optic  atrophy  seems  always  to  be  consecutive  to 
this.  In  young  children,  however,  while  optic  atrophy  is 
common,  optic  neuritis  is  very  rarely  seen,  and  if  such  optic 
atrophy  is  secondary  to  neuritis  it  cannot  be  distinguished 
from  primary  atrophy  by  the  ophthalmoscope.  The  writer 
inclines  to  the  opinion  that  optic  atrophy  occurring  in  the 
hydrocephalus  of  young  children  need  not  be  consecutive 
neuritis.  Strabismus  is  commonly  present  in  congenital 
cases,  and  it  is  most  frequently  convergent.  Nystagmus 
is  met  with  in  the  subjects  of  hydrocephalus,  who  are  blind 
from  optic  atrophy,  and  it  is  of  frequent  occurrence  in 
long-standing  cases  in  which  spastic  paresis  is  well  marked. 
In  the  latter  case  it  is  probably  a  spastic  ocular  manifesta- 
tion indicative  of  the  degeneration  of  the  cortical  motor 
neurons  subserving  eye  movements,  and  it  is  a  feature  of 
the  same  order  as  is  spastic  paresis  in  the  limbs  and  trunk. 


HYDROCEPHALUS  143 

Headache  is  often  complained  of  and  especially  during 
the  eariy  days  of  illness  in  acquired  cases^  but  this  sym- 
ptom never  dominates  the  clinical  picture  in  children,  and 
is  never  so  severe  and  persistent  as  that  arising  from  the 
presence  of  an  intra-cranial  growth.  Cerebral  vomiting  is 
of  comparatively  rare  occurrence. 

When  one  considers  the  profound  anatomical  alterations 
which  take  place  in  the  advanced  stages  of  the  disease,  the 
occurrence  in  some  cases  of  unusual  symptoms  indicative  of 
interference  with  the  functions  of  the  cerebullum,  brain- 
stem and  cranial  nerves  is  easily  explicable.  Unilateral 
or  bilateral  ataxy,  vertigo,  deafness,  anosmia  and  paralysis 
of  cranial  nerves,  are  the  most  important  of  such  unusual 
symptoms. 

The  signs  of  failure  of  the  nervous  system  as  a  whole 
usher  in  the  fatal  result  in  severe  cases.  For  some  days  or 
perhaps  weeks  before  death,  hebetude  may  become  pro- 
found ;  spastic  paresis  gives  place  to  flaccid  paralysis  with 
muscular  wasting,  the  deep  reflexes  disappear  and  the 
sphincter  mechanism  loses  its  control  and  subsequently  its 
tone. 

Hydrocephalus  which  commences  in  late  childhood 
or  in  adult  life  presents  an  aspect  widely  different  from 
that  just  described.  At  these  periods  of  life  the  bones 
of  the  skull  are  firm  and  resistant,  and  the  sutures  resist 
for  a  long  time  before  yielding  to  the  increased  intra- 
cranial pressure.  The  general  symptoms  are  acute,  and 
the  course  of  the  disease  is  often  rapid  to  a  fatal  termina- 
tion. There  is  usually  no  enlargement  of  the  head  to  aid 
the  diagnosis,  and  the  symptoms  resemble  those  of  a 
non-localisable  intra-cranial  growth  and  are  headache, 
vomiting,  and  optic  neuritis. 

The  headache  is  severe  and  usually  paroxysmal,  and  it 
may  be  so  intense  as  to  cause  sudden  death,  while  not  infre- 
quently the  sufferer  loses  all  control  during  the  paroxysms. 
Speaking  generally,  the  headache  is  of  much  greater 
severity  in  adult  hydrocephalus  than  in  intra-cranial  growth . 
Similarly  vomiting  is  apt  to  be  more  severe  and  persistent 
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than  that  associated  with  cerebral  growth.  In  many  of  the 
cases  a  fatal  result  occurs  before  enlargement  of  the  head 
occurs,  and  before  cerebral  degeneration  has  produced  fur- 
ther signs  of  spastic  paresis  than  an  increase  of  the  deep 
reflexes,  foot  clonus,  and  the  change  of  the  plantar  reflexes 
to  the  extensor  type.  General  convulsions  and  attacks  of 
coma  are  not  rare. 

Etiology, — Hereditary  influences  are  undoubtedly  of  very 
great  importance  in  the  causation  of  congenital  hydrocepha- 
lus. This  disease  frequently  affects  several  children  of  the 
same  parents,  and  it  may  even  appear  as  a  striking  family 
disease  affecting  members  of  several  generations  of  the  same 
stock.  The  writer  has  on  two  occasions  seen  hydrocephalic 
twins.  Direct  transmission  is  extremely  rare,  since  the  sub- 
jects of  congenital  hydrocephalus  scarcely  ever  attain  to 
procreative  capacity.  The  teratological  associations  of  the 
malady  are  so  frequent  that  hereditary  morbid  influence 
leading  to  defective  development  must  play  an  important 
part  in  the  causation,  both  of  family  and  sporadic  cases. 
Partial  anencephaly  and  porencephaly  may  be  met  with, 
and  Messing  has  shown  that  hydrocephalus  co-exists  in  a 
large  proportion  of  cases  of  congenital  porencephaly.  Spina 
bifida,  meningocele,  and  hydromyelia  are  of  frequent  occur- 
rence in  association  with  this  disease,  and  arrested  and 
irregular  development  of  the  brain-stem  and  cerebellum  are 
the  rule.  Among  other  bodily  deformities  not  infrequently 
associated  with  congenital  hydrocephalus  may  be  mentioned 
harelip,  cleft  palate,  talipes,  rectal  and  testicular  ectopia, 
and  imperforate  anus.  Of  these  abnormalities  some  may  be 
regarded  as  the  possible  results  of  increased  intra- ventricular 
tension  at  any  early  stage  of  intra-uterine  life.  It  is  conceivable 
that  spina  bifida,  meningocele,  porencephaly,  and  defective 
development  of  the  central  nervous  system  may  be  produced 
in  this  way.  The  widely-spread  deformities  of  the  body, 
however,  must  be  considered  with  the  hydrocephalus  as 
concomitant  effects  of  some  teratological  cause.  Consan- 
guinity of  parents  and  parental  alcoholism  have  been  re- 
corded, and  syphilis  seems  to  have  a  definite  connection 
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with  certain  cases  of  congenital  hydrocephalus.  It  is  not 
uncommon  for  the  stigmata  of  congenital  syphilis  to  make 
their  appearance  in  the  hydrocephalic  child  after  birth. 
Yet,  in  the  majority  of  such  syphilitic  cases,  the  morbid 
anatomy  of  the  hydrocephalus  presents  no  special  feature. 
In  a  few  cases  definitely  syphilitic  lesions  of  the  ependyma 
in  the  region  of  the  brain-stem  have  been  found.  The 
causation  of  primary  hydrocephalus  occurring  after  the 
time  of  birth  is  often  obscure.  The  majority  of  the  cases 
occur  in  childhood,  yet  no  period  of  life  seems  to  be  exempt. 
History  relates  that  Dean  Swift  died  of  this  malady  at 
the  age  of  70,  after  having  suffered  from  symptoms  for 
three  years.  In  children  acute  infective  diseases,  and 
especially  gastro-intestinal  infections,  may  occur  as  ante- 
cedents of  hydrocephalus ;  but  the  nature  of  their  causal 
relationship  to  the  disease  is  unknown.  In  adults,  syphilis 
stands  in  important  relation  in  certain  cases,'8ome  of  which 
have  been  examined  pathologically.  In  three  of  such  cases 
there  was  evidence  of  old  syphilitic  disease  of  the  brain, 
but  no  obstructive  lesion  by  which  ventricular  distension 
could  have  arisen  mechanically.  A  history  of  traumatism, 
guch  as  a  severe  blow  or  fall  upon  the  head  a  short  time 
prior  to  the  onset  of  the  symptoms  is  obtained  so  frequently 
as  to  have  led  to  the  description  by  certain  authors  of  trau- 
matic hydrocephalus  as  a  special  variety.  There  seems  to 
be  little  doubt  that  injury  may  be  the  immediate  cause  of 
the  appearance  of  symptoms,  and  that  it  is  not  always  merely 
coincidental.  Thus,  a  patient  at  the  age  of  18  months  was 
dropped  several  feet  upon  the  top  of  his  head.  The  head 
was  severely  bruised,  and  h^  was  unconscious  for  several 
days.  The  head  afterwards  began  to  enlarge  and  assume 
a  peculiar  shape.  He  died  at  the  age  of  35  years.  The 
cranial  deformity  suggested  strongly  that  the  weight  of  the 
body  had  driven  the  base  of  the  skull  upwards  at  the  time 
of  the  injury.  A  large  patch  of  ossified  dura  in  the  region 
of  the  vertex  suggested  the  site  of  a  long  antecedent  menin- 
geal hcemorrhage.  The  condition  was  one  of  simple  hydro- 
cephalus, and  hydromyelia  was  also  present. 

10 
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Secondary  Hydrocephalus 

Under  this  name  may  be  grouped  together  all  cases  in 
which  there  is  obstruction  in  the  usual  path  by  which  the 
cerebro-spinal  fluid  leaves  the  ventricular  cavities,  or  to 
the  venous  outflow  from  the  choroid  plexuses.  But  it  is 
by  no  means  clear  that  such  obstruction  is  the  sole  or 
even  the  important  agent  in  producing  the  ventricular 
distension. 

The  causes  of  secondary  hydrocephalus  are,  first,  by.  the 
sclerosing  forms  of  meningitis,  especially  posterior  basic 
and  epidemic  meningitis,  very  rarely  tubercular ;  secondly, 
intra-cranial  neoplasms  encroaching  upon  the  ventricular 
system,  especially  tumours  of  the  brain-stem  and  sub- 
tentorial  region;  thirdly,  adhesive  phlebitis  of  the  cere- 
bral blood-sinuses. 

Pathology, — Hydrocephalus  is  immediately  due  to  an 
excess  of  cerebro-spinal  fluid  present  in  the  cavity  of  the 
central  nervous  system.  Such  accumulation  may  theo- 
retically result  from  the  over-production  of  cerebro-spinal 
fluid  by  the  epithelial  lining  of  the  nervous  canal,  or  from 
a  partial  or  complete  obliteration  of  those  paths  by  which 
the  fluid  leaves  the  ventricles  to  enter  the  arachnoid  space^ 
or  of  the  channels  by  which  the  fluid  returns  to  the  blood- 
stream. Our  knowledge  concerning  the  origin  and  fate  of 
the  cerebro-spinal  fluid,  and  of  the  manner  in  which  it 
circulates,  is  at  the  present  time  far  from  complete.  It 
appears  to  be  secreted  by  the  ependymal  lining  of  the 
nervous  canal,  especially  by  that  portion  overlying  the 
choroid  plexuses  of  the  ventricles.  It  seems  not  to  be 
secreted  by  the  lining  membrane  of  the  spinal  canal,  since 
the  complete  obliteration  of  the  latter  by  a  centrally-placed 
tumour  is  not  followed  by  distension  of  the  central  canal 
below  the  seat  of  obstruction.  In  some  cases  of  cerebral 
tumour  a  part  of  the  lateral  ventricles  may  be  completely 
cut  off  by  the  growth  from  the  general  ventricular  cavities, 
generally  the  tip  of  either  the  anterior  or  posterior  cornu  ; 
and  under  such  circumstances  the  isolated  portion  of  the 
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ventricle  does  not  necessarily  become  distended.  This 
fact  would  suggest  that  the  cerebro- spinal  fluid  is  chiefly 
secreted  in  the  region  of  the  choroid  plexus,  and  in  small 
part  only  by  the  general  lining  of  the  ventricle.  There  are 
three  pairs  of  choroid  plexuses,  situated  respectively  in  the 
floor  of  the  lateral  ventricles,  hanging  from  the  roof  of 
the  third  ventricle,  and  in  the  roof  of  the  fourth  ventricle. 
Cerebro-spinal  fluid  secreted  in  the  region  of  these  is  sup- 
posed to  leave  the  nervous  canal  and  enter  the  arachnoid 
space  by  certain  apertures  where  these  spaces  communi- 
cate. Such  communications  exist  in  the  region  of  the 
anterior  perforated  spots, — those  opening  into  the  lateral 
ventricle  in  the  region  of  the  posterior  perforated  spot, 
between  the  diverging  crura  cerebri,  those  leading  into 
the  third  ventricle,  and,  lastly,  in  the  thin  roof  of  the 
fourth  ventricle.  The  latter  are  comparatively  large  aper- 
tures and  are  three  in  number,  one  being  situated  dorsal 
to  the  opening  of  the  central  canal  of  the  spinal  cord 
(foramen  of  Majendie),  and  the  other  two  are  placed  one 
over  each  lateral  recess  of  the  fourth  ventricle  (foramina 
of  Luschka). 

Entering  the  subdural  space,  it  is  supposed  that  the  fluid 
is  absorbed  by  the  vessels  of  the  Pacchionian  bodies  and  by 
the  vessels  of  the  meninges  generally. 

There  are  certain  strong  arguments  that  much  of  the 
cerebro-spinal  fluid  is  absorbed  in  the  lower  part  of  the 
theca  spinalis.  If,  for  example,  particulate  matter  be  in- 
jected into  the  subdural  space  of  an  animal,  it  can  be  found 
within  a  few  minutes  in  the  lower  part  of  the  theca  even 
though  the  animal  is  kept  in  an  inverted  position.  Further, 
it  is  the  rule  in  human  subjects  where  blood  has  escaped 
into  the  subdural  space  of  the  cranium  as  the  result  of 
injury  or  operation,  to  find  blood-clots  around  the  nerves  of 
the  Cauda  equina,  when  opportunity  is  afforded  for  examin- 
ing such  cases  at  an  early  period  after  the  extravasation 
has  occurred.  The  blood-clot  apparently  swept  into  the 
lower  theca  by  a  constant  stream  of  the  cerebro-spinal  fluid 
is  found  even  when  the  cranial  dura  has  been  opened  and 
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free  drainage  from  the  brain-case  allowed  and  when  the 
supine  position  has  been  constantly  maintained. 

A  further  argument  in  support  of  the  stream  of  cerebro- 
spinal fluid  from  brain-case  to  theca  is  that  in  certain  cases 
of  cerebral  tumour,  as  a  result  of  general  pressure,  the  cere- 
bellum and  medulla  become  pushed  down  and  plug  the 
foramen  magnum.  Distension  of  the  ventricle  and  urgent 
symptoms  immediately  follow,  while  no  cause  for  such  dis- 
tension other  than  the  filling  up  of  the  foramen  magnum  is 
discernible. 

The  wide  variability  of  the  Pacchionian  bodies  as  regards 
number  and  size  tends  to  discount  the  assignment  to  them 
of  an  all-important  role  in  the  absorption  of  the  cerebro- 
spinal fluid.  Notwithstanding  that  many  writers  have  dis- 
puted the  fact  that  changes  in  the  lining  membrane  of  the 
nervous  canal  can,  per  se,  cause  hydrocephalus  it  is  un- 
doubtedly true  that  in  many  cases  such  changes  are  the 
only  abnormalities  to  be  found  post  mortem,  and  this  apart 
from  all  obstruction  at  the  point  of  exit  of  the  cerebro-spinal 
fluid.  It  seems,  therefore,  to  be  very  probable  that  the 
general  internal  surface  of  the  nervous  canal  has  the  func- 
tion of  absorbing  the  fluid. 

The  quantity  of  cerebro-spinal  fluid  present  in  the  normal 
human  subject  is  quite  small,  probably  less  than  six  ounces. 
It  comes  and  goes  as  the  volume  of  the  central  nervous 
organs  expands  and  contracts  under  the  influence  of  the 
blood  pressure  and  of  the  relative  calibre  of  the  cerebral 
vessels.  In  so  doing  the  intra-cranial  pressure  is  kept 
almost  constant.  When  the  subdural  space  is  opened  the 
amount  of  cerebro-spinal  fluid  which  may  escape  in  the 
course  of  twenty-four  hours  is  great,  amounting  in  some 
cases  to  several  gallons.  It  is  improbable  that  secretion 
takes  place  as  rapidly  in  the  intact  subject,  and  it  may  be 
that  the  copious  draining  of  the  fluid  when  the  dura  mater 
is  opened  is  simply  the  expression  of  the  natural  mechanism 
for  raising  the  lowered  intra-cranial  pressure  to  the 
normal. 

Pathogenesis, — ^According  to  the  results  of  the  investiga- 
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tion  of  the  central  nervous  organs,  cases  of  hydrocephalus 
fall  into  two  groups.  In  one,  the  ventricular  distension  is 
the  result  of  a  known  antecedent  morbid  condition,  either 
meningitis  or  some  form  of  intra-cranial  growth,  and  the 
mechanism  of  its  production,  in  part  at  least,  is  the  oblitera- 
tion of  the  usual  paths  of  flow  of  the  cerebro-spinal  fluid. 
In  addition,  the  strangling  of  the  veins  collecting  blood 
from  the  choroid  plexuses  may  cause  a  congestion  and  con- 
sequent transudation  to  occur.  The  second  group  comprises 
those  cases  in  which  the  hydrocephalus  is  apparently  idio- 
pathic, the  veins  and  the  outlets  of  the  cerebro-spinal  fluid 
being  free.  There  is  always  some  departure  from  the  normal 
to  be  found  in  the  structure  of  the  ependymal  lining  of  the 
ventricle,  and  sometimes  the  change  is  very  marked.  Menin- 
gitis is  apt  to  be  followed  by  hydrocephalus  in  proportion 
as  recovery  from  the  initial  disease  occurs,  in  proportion  as 
cicatrisation  follows  the  inflammatory  process,  and  in  pro- 
portion as  the  afiFection  of  the  covering  of  the  fourth  ventricle 
tends  to  cause  obliteration  of  the  foramina  of  Majendie 
and  Luschka ;  and,  further,  in  proportion  to  the  amount  of 
ependymal  cicatrisation  that  may  occur.  When  blocking 
of  the  posterior  foramina  occurs,  the  only  path  of  exit  for 
the  cerebro-spinal  fluid  is  by  the  fine  canals  in  the  perfor- 
ated spots.  These,  when  patent,  appear  to  be  inadequate 
to  prevent  a  relative  increase  of  intra-ventricular  pressure, 
for  they  are  frequently  found  so  enlarged  in  cases  of  hydro- 
cephalus as  to  admit  a  fine  probe.  More  frequently,  how- 
ever, they  too  are  easily  sealed  by  the  inflammatory  process, 
and  a  gradually  increasing  general  ventricular  distension 
thus  results. 

Not  infrequently  the  vascular  supply  of  the  large 
choroid  plexuses  of  the  lateral  and  third  ventricles  is 
interfered  with  by  cicatrisation  following  inflammatory 
processes  which,  spreading  between  the  cerebrum  and 
cerebellum,  have  extended  to  that  double  fold  of  pia  arach- 
noid which  extends  into  the  great  transverse  fissure  of  the 
brain  and  separates  the  lateral  and  third  ventricles,  the 
velum    intetpoaitum.     This   membrane   carries    the   great 
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choroid  plexuses,  those  of  the  lateral  ventricle  upon  its 
upper  surface,  and  those  for  the  third  ventricle  upon  its 
under  surface,  and  lying  between  its  folds  are  the  veins  of 
Gralen  which  convey  the  blood  from  these  plexuses  to  the 
straight  sinus.  Cicatrisation  of  the  velum  interpositum  of 
necessity  hinders  the  blood  flow  in  the  veins  of  Galen,  and 
there  being  no  anastomosis  with  the  superficial  cerebral 
veins,  the  result  is  an  increased  production  of  fluid  by  the 
congested  choroid  plexuses. 

In  the  hydrocephalus  following  meningitis  the  phenomena 
above  described  often  co-exist. 

Attention  may  be  justly  directed,  however,  to  the  other 
possible  factors.  It  has  been  suggested  above  that  the 
general  surface  of  the  ependyma  is  probably  an  absorbing 
surface  rather  than  a  secreting  surface  for  the  cerebro- 
spinal fluid,  and  both  from  direct  involvement  of  the  general 
ependyma  by  the  inflammatory  process  and  from  the  in- 
terference with  its  functional  capacity  which  the  toxines  of 
meningitis  may  very  possibly  produce,  the  ependyma  may 
cease  to  act  as  an  absorbing  surface.  Further,  if,  as  is 
highly  probable,  some  of  the  cerebro-spinal  fluid  find  its 
way  out  of  the  arachnoid  space  in  the  lower  part  of  the 
theca,  it  is  possible  that  processes  similar  to  the  above  may 
close  this  path  also  and  give  rise  to  the  general  thecal 
distension  which  is  sometimes  met  with  in  these  cases. 

It  will  follow  from  the  above  statements  that  hydro- 
cephalus is  not  a  sequel  of  the  more  acute  and  rapidly 
fatal  forms  of  meningitis,  but  of  the  more  chronic  and 
indurated  forms  when  these  affect  the  posterior  fossa  of 
the  skull,  namely,  epidemic  meningitis,  posterior  basic 
meningitis,  and  syphilitic  meningitis. 

Tumours  of  the  brain  cause  hydrocephalus  in  the 
majority  of  cases  by  simple  mechanical  obstruction  of  the 
channel  of  exit  of  the  cerebro-spinal  fluid.  The  growth 
is  usually  situated  in  the  mid-brain  or  pons  and  either 
by  pressure  or  actual  involvement  occludes  the  Sylvian 
aqueduct.  Less  commonly  pressure  upon  the  brain-stem 
from  a  growth  in  the  immediate  neighbourhood  may  cause 
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the  same  result — for  example,  a  tumour  of  the  fifth  nerve 
pressing  upon  the  pons. 

In  these  cases  distension  above  the  obstruction  alone 
occurs.  Tumours  of  the  cerebellum  pressing  downwards  in 
the  middle  line  and  villous  tumours  of  the  choroid  plexuses 
of  the  fourth  ventricle  may  produce  the  same  effect.  A 
tumour  involving  and  obliterating  both  foramina  of  Munro 
does  not  seem  to  cause  distension  of  the  lateral  ventricles, 
the  reason  being,  perhaps,  that  apertures  exist  or  are 
found  in  the  velum  interjyomtum, 

Tuinours  which  are  firm  and  those  which  grow  rapidly 
are  more  liable  to  obstruct  the  aqueduct  than  those  which 
are  soft  or  which  grow  slowly. 

It  may  be  remarked  in  this  place  that  in  the  majority  of 
cases  of  cerebral  tumour  of  long  standing  some  dilatation 
of  the  ventricles  is  found  post  mortem,  yet  the  growth 
neither  involves  nor  presses  upon  the  aqueduct,  but  may 
be  situated  in  the  frontal  or  temporal  lobe  or  may  even 
be  extra-medullary  and  growing  from  the  skull  in  the 
anterior  fossa.  The  degree  of  distension  is  usually  not 
great  and  it  involves  all  the  ventricles.  Sometimes,  how- 
ever, the  distension  is  extreme  and  the  outward  manifes- 
tations of  hydrocephalus  are  present.  The  cause  of  this 
distension  is  a  subject  worthy  of  consideration,  since  it 
may  throw  some  light  upon  the  obscure  causal  factors  of 
idiopathic  hydrocephalus.  Obstructive  distension  of  the 
ventricles  of  severe  degree  occurs  only  in  those  cases  of 
cerebral  tumour  which  have  survived  the  onset  of  sym- 
ptoms a  long  time  (a  year  or  more),  and  in  which  pressure 
symptoms  have  been  constantly  present,  and  the  longer  the 
duration  of  symptoms  the  greater  is  the  distension.  The 
effect  of  prolonged  intra-cranial  pressure  in  pressing  down 
the  cerebellum  and  medulla  into  the  foramen  magnum  and 
so  closing  that  aperture  has  been  already  mentioned.  This 
is  of  invariable  occurrence  in  the  cases  under  consideration, 
and  it  will  be  found  post  mortem  that  the  inferior  surface  of 
the  cerebellum  is  deeply  indented  by  the  edge  of  the  fora- 
men magnum,  the  portion   below   the  indentation   being 
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elongated  and  forming  with  the  medulla  a  cone  which 
with  the  spinal  cord  completely  fills  the  upper  part  of  the 
spinal  canal.  In  one  case  the  cerebellar  elongation  reached 
the  level  of  the  third  cervical  roots.  Such  obstruction 
alone  is  doubtless  sufiicient  to  produce  distension  of  the 
ventricles,  which  in  its  turn  increases  the  obstruction  by 
further  forcing  down  the  plug  into  the  foramen  magnum, 
and  it  may  be  said  that  from  this  cause  hydrocephalus  is 
self-perpetuating.  The  efficiency  of  the  obstruction  at  the 
foramen  magnum  is  rendered  very  apparent  by  the  fact 
that  in  these  cases  the  theca  spinalis  is  not  generally  dis- 
tended. 

It  may  not  at  first  sight  appear  rational  that  obstruction 
to  the  general  outflow  of  cerebro-spinal  fluid  from  the 
cranial  cavity  should  cause  ventricular  distension.  It  must 
be  borne  in  mind,  however,  that  the  intra-cranial  pressure 
is  not  a  simple  hydrostatic  pressure,  but  a  varying  elastic 
pressure  enclosed  between  the  rigid  cranial  vertebral  wall 
on  the  one  hand  and  the  elastic  blood-vessels  of  the  brain 
substance  on  the  other.  It  follows,  therefore,  that  the 
mean  intra-cranial  pressure  can  never  during  life  exceed 
the  sum  of  the  maximal  arterial  blood  pressure  plus  the 
resistance  of  the  vessel  wall  to  compression,  since  any  such 
excess  would  entail  immediately  cessation  of  the  cerebral 
circulation. 

If  the  cerebro-spinal  fluid  is  to  flow  constantly  from 
ventricle  to  subdural  space  the  pressure  at  the  point  of  its 
origin  (ventricle)  must  be  constantly  higher  than  at  the 
point  of  its  exit.  When  obstruction  is  placed  upon  the 
outflow  the  same  condition  holds  good,  and  the  fluid  will 
tend  to  accumulate  at  its  point  of  production  within  the 
ventricle,  with  the  result  that  hydrocephalus  occurs. 

Morbid  anatomy. — The  quantity  of  fluid  which  is  found 
in  the  ventricles  after  death  varies  greatly,  a  usual 
quantity  being  from  15  to  20  ounces.  In  long-standing 
cases  with  great  cranial  enlargement  very  large  quantities 
have  been  met  with,  and  in  one  instance  recorded  by 
Esquirol  as  much  as  720  ounces  were  found. 
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The  charactevB  of  tlie  flaid  do  not  differ  greatly  from 
those  of  noiinal  cerebro- spinal  fluid.  Its  density  varies 
from  1008  to  1010.  It  is  clear,  colourless,  or  slightly 
yellowish  and  the  reaction  is  alkaline.  It  contains  a  very 
small  quantity  of  albumen  and  a  comparatively  large 
quantity  of  alkaline  chlorides. 

The  dilatation  of  the  lateral  ventricles  is  always  more 
extensive  than  that  of  the  third  ventricle,  and  is  usually 
symmetrical  upon  the  two  sides,  and  it   affects  the  body  of 


lo.  18.^ Ventricular  rlistt^nHirm  (hydrocephalus)  in  Sir  Thonuia 
Barlow's  owe  of  basic  m(fiiin);itiB,  from  a  photo^aph  by  the  writer. 
A  preparation  from  the  same  photograph  illuatratea  the  article  on 
posterior  basic  moningitia  in  ProfeBsor  CliSord  AUbutt's  '  System  of 
Medicine,'  and  this  plate  is  publiiihed  here  with  Sir  Thomas  Barlow's 


the  ventricle  more  than  the  cornua,  so  that  the  central 
cortex  ia  the  moSi  thinned.  Sometimes  one  lateral  ventricle 
is  mach  more  dilated  than  the  other,  and  one  of  the  horns 
may  present  extensive  enlargement  while  the  others  are 
less  affected,  no  cause  being  apparent  for  this  irregularity, 
such  as  occlusion  of  any  of  the  interventricular  passages. 
The  foramina  of  Munro  are  greatly  enlarged  and  the 
anterior  pillars  wasted.  The  septum  lucidum  is  often 
reduced  to  a  thin  membrane ;  sometimes  it  is  perforated. 
The    anatomical    limitations    and    markings    which    are 
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normally  seen  upon  the  walls  of  the  ventricles  become  less 
obvious  and  often  unrecognisable. 

The  ependyma  is  sometimes  thickened,  generally  shining, 
and  the  network  of  subependymal  vessels  stands  out  obvi- 
ously. The  choroid  plexuses  are  hypertophied  and  thickened 
in  less  acute  cases,  but  they  may  be  found  small,  flattened, 
and  bloodless  in  acute  cases.  The  dilatation  of  the  ventricles 
occurs  chiefly  at  the  expense  of  the  white  substance  of  the 
hemisphere,  the  cortex  and  central  ganglia  being  less  affected. 
The  convolutions  are  flattened,  and  the  sulci  indistinct  or 
unrecognisable,  according  to  the  degree  of  distension.  The 
thickness  of  the  cerebral  substance  is  much  reduced,  and 
especially  in  the.  region  of  the  central  convolutions,  where 
in  severe  cases  it  may  measure  a  few  centimetres  only. 
The  corpus  callosum  is  greatly  wasted.  In  advanced  cases 
the  cerebral  hemispheres  have  the  appearance  of  a  thin- 
walled  sac,  which  collapses  entirely  when  the  contained 
fluid  is  allowed  to  escape.  The  third  ventricle  rarely  shows 
a  relative  distension  equivalent  to  that  of  the  lateral  ven- 
tricles. The  soft  commissure  invariably  disappears.  The 
aqueduct  of  Sylvius  maybe  much  dilated,  and  when  this  is  the 
case  the  fourth  ventricle  shares  in  the  general  ventricular 
distension,  the  cavum  cerebelli  being  especially  enlarged. 
In  many  cases,  however,  the  aqueduct  and  the  fourth  ven- 
tricle are  not  markedly  distended.  In  a  few  cases  the  aque- 
duct has  been  found  closed  as  if  by  antecedent  adhesive 
ependymitis.  The  posterior  part  of  the  cerebellum  and  the 
medulla  are  pressed  down  as  a  plug  into  the  foramen  magnum, 
and  there  is  constantly  a  well-marked  constriction  in  the 
posterior  inferior  part  of  the  cerebellunf  caused  by  the 
pressure  of  the  bony  ring  of  the  foramen  magnum.  The 
theca  spinalis  and  its  processes  into  the  intervertebral  for- 
amina may  be  much  distended,  but  in  the  majority  of  cases 
the  interventricular  space  is  not  in  fluid  communication 
with  the  thecal  space,  and  no  distension  is  found. 

The  condition  of  the  pial  roof  of  the  fourth  ventricle  is 
of  great  importance  considering  the  widely-held  opinion 
that  hydrocephalus  is  of  obstructive  origin.     In  congenital 
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and  in  primary  hydrocephalus  there  may  be  some  thickening 
of  the  ependyma,  both  of  the  roof  and  of  the  floor  of  the 
fourth  ventricle,  but  there  is  no  blocking  of  the  posterior 
foramina.  (The  variability  of  the  foramen  of  Majendie 
and  its  frequent  non-existence  in  childhood  must  not  be 
taken  as  evidence  of  closure  of  this  opening  from  meningitis.) 

Where  hydrocephalus  is  secondary  to  the  presence  of 
intra-cranial  tumour  the  growth  may  be  situated  in  any 
position,  either  above  or  below  the  tentorium,  and  is  not 
necessarily  in  such  a  position  as  to  cause  direct  obstruction 
to  the  flow  of  the  cerebro-spinal  fluid.  Sometimes  the 
lateral  ventricle  may  be  completely  divided  by  a  growth, 
and  then  the  isolated  portion  of  the  ventricles  is  sometimes 
found  distended,  and  sometimes  it  is  found  empty.  Tumours, 
which  directly  or  indirectly  block  the  foramen  of  Munro, 
and  the  aqueduct  of  Sylvius,  are  almost  invariably  associated 
with  hydrocephalus,  and  of  these  glioma  of  the  pons  is  the 
most  frequent.  The  plugging  of  the  foramen  magnum  by 
the  lower  part  of  the  cerebellum  and  medulla^  which  has 
been  already  referred  to,  is  invariably  present  wherever 
the  tumour  may  be  situated,  and  the  obstacle  which  this 
plugging  places  upon  the  free  outflow  of  the  cerebro-spinal 
fluid  into  the  theca  is,  doubtless,  of  great  importance  in 
the  production  of  hydrocephalus. 

When  hydrocephalus  is  secondary  to  meningitis  there  is 
usually  much  meningeal  cicatrisation  about  the  roof  of  the 
fourth  ventricle  at  the  anterior  and  posterior  perforated 
spots,  and  about  the  edge  of  the  tentorium,  where  the  veins 
of  Galen  enter  the  straight  sinus,  and  extending  forwards 
along  these  veins  in  the  velum  interpositum. 

The  ependyma  is  usually  thickened  and  shows  evidence 
of  past  ependymitis. 

Diagnosis. — ^When  enlargement  of  the  head  is  manifest 
the  diagnosis  of  the  disease  presents  no  difficulties.  The 
large  head  of  rickets  is  easily  distinguishable  from  hydro- 
cephalus by  its  different  conformation  and  by  the  association 
of  the  other  signs  of  rickets,  by  the  absence  of  nervous 
symptoms  (the  convulsions  commonly  associated  with  rickets 
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being  borne  in  mind),  by  its  non-progressive  nature  and  by 
the  results  of  anti-rachitic  treatment.  In  rare  conditions 
known  as  macrocephaly  the  head  is  of  normal  shape  and 
does  not  undergo  progressive  enlargement,  and  there  are 
no  symptoms  of  disease. 

The  distinction  between  the  primary  and  the  secondary 
forms  of  hydrocephalus  in  children  should  present  no  diffi- 
culty if  a  correct  history  of  the  early  symptoms  can  be 
obtained.  The  initial  manifestations  in  the  primary  form 
are  slight  and  cannot  be  confused  with  those  of  meningitis 
or  of  sinus  thrombosis.  Intra-cranial  growths  which  cause 
early  and  marked  hydrocephalus  are  situated  in  some  part 
of  the  brain-stem  from  the  third  ventricle  to  the  medulla, 
and  growth  in  such  a  position  must  of  necessity  produce 
such  early  pathognomonic  localising  signs  as  to  leave  no 
excuse  for  erroneous  diagnosis  save  imperfect  observation. 

The  advent  of  ventricular  distension  in  the  course  of 
intra-cranial  growth  is  generally  to  be  detected  by  the 
occurrence  of  widely-spread  bilateral  signs  such  as  bilateral 
spasticity,  bilateral  ataxy,  general  convulsion,  and  enlarge- 
ment of  the  head. 

In  the  primary  hydrocephalus  of  childhood  the  disease  is 
not  distinguishable  until  the  head  begins  to  enlarge. 

In  adults  the  absence  of  cranial  enlargement  in  most 
of  the  oases  makes  it  impossible  to  separate  the  malady 
certainly  from  intra-cranial  growth.  It  must  be  borne  in 
mind,  however,  that  headache,  vomiting,  and  optic  neuritis 
of  rapid  progress  and  existing  alone  as  signs  of  disease,  are 
not  necessarily  signs  of  intra-cranial  growth,  but  may  be 
the  symptoms  of  primary  hydrocephalus.  The  employment 
of  lumbar  puncture  is  valuable  in  some  of  these  cases  for 
purposes  of  diagnosis.  The  thecal  space  is  more  likely  to 
be  in  communication  with  the  ventricular  cavities  in  hydro- 
cephalus than  in  intra-cranial  tumour.  The  amount  of 
cerebro-spinal  fluid  that  may  be  allowed  to  escape  slowly 
without  causing  grave  symptoms  is  much  greater  in  hydro- 
cephalus. In  both  conditions  the  operation  may  cause 
considerable  tempori^ry  relief  of  symptoms. 
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The  prognosis  depends  upon  the  cause  of  the  hydro- 
cephalus and  upon  the  degree  of  severity  of  the  symptoms 
and  upon  whether  it  is  progressive  or  not.  In  all  severe 
and  progressive  cases  the  prognosis  is  hopeless,  and  the 
same  is  true  of  hydrocephalus  secondary  to  intra-cranial 
neoplasm.  In  some  of  the  slighter  cases,  both  of  the  con- 
genital and  of  the  acquired  form,  the  process  becomes 
arrested,  and  the  patient  may  attain  to  adult  life  with  the 
possession  of  all  his  faculties.  Spontaneous  discharge  of 
the  fluid  through  the  nose  has  resulted  in  cure,  but  this 
event  is  so  rare  as  to  be  negligible  in  prognosis. 

In  cases  in  which  the  disease  becomes  stationary  the 
prognosis  as  regards  mental  capacity  and  as  regards  the 
continuance  of  recurring  convulsion  has  to  be  considered. 
If  the  mental  capacity  at  the  time  of  arrest  is  fair  it  is  not 
likely  to  deteriorate  further  unless  epilepsy  is  established. 
When  mental  reduction  is  marked  at  the  time  of  arrest  a 
great  degree  of  improvement  cannot  be  reasonably  expected. 

Treatment, — While  some  cases  of  hydrocephalus  ceq^se 
to  progress,  and  the  symptoms  disappear  permanently 
under  medical  treatment,  a  like  result  has  occurred  in 
cases  in  which  no  treatment  has  been  applied.  It  is,  there- 
fore, difficult  to  determine  with  certainty  whether  or  not 
treatment  has  any  effect  in  arresting  the  disease.  Com- 
pression of  the  skull,  by  means  of  a  tight  capelline  bandage, 
was  introduced  more  than  a  century  ago  by  Goelis,  of 
Vienna,  and  recently,  in  the  hands  of  Bourneville,  good 
results  have  been  obtained.  Trousseau  used  strips  of 
diachylon  plaster,  tightly  applied.  More  recently,  Dr. 
Samuel  West  has  advocated  the  use  of  a  broad  elastic 
band  as  more  easily  applied  and  more  manageable  than  are 
plasters  and  capelline  bandages.  When  such  treatment  is 
adopted,  the  head  should  be  shaved  and  the  pressure 
applied  for  periods  of  a  week  at  a  time,  a  week^s  interval 
being  given  between  each  application,  during  which  time 
regular  mercurial  inunctions  are  administered  to  the  head. 
D'Astros  considers  that  this  treatment  should  be  persevered 
in  for  a  year. 
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The  importance  of  syphilis  in  the  etiology  of  hydro- 
cephalus suggests  the  employment  of  antisyphilitic  treat- 
ment, and  it  is  certain  that  the  application  of  mercurial 
ointment  to  the  head  seems  to  do  more  good  than  any 
other  measure,  while  the  administration  of  iodide  of  potas- 
sium in  full  doses  seems  to  benefit  a  few  cases. 

The  results  of  surgical  interference  for  the  relief  of 
pressure  and  to  attempt  the  re-establishment  of  a  way  out 
for  the  cerebro-spinal  fluid  have  been,  up  to  the  present, 
so  unfavourable  that  many  writers  and  authorities  consider 
such  measures  unjustifiable.  It  must  be  borne  in  mind, 
however,  that  in  severe  and  progressive  cases  one  is  deal- 
ing with  a  necessarily  fatal  malady,  and  a  few  encouraging 
results  have  been  published  which  appear  to  justify  further 
investigation.  Paracentesis  of  the  ventricle  is  both  useless 
and  dangerous,  for  when  relief  follows  the  operation,  it  is 
only  temporary,  and  where  cerebral  tension  is  very  high 
an  immediately  fatal  result  may  supervene.  Repeated  lum- 
bar puncture  is  advisable  in  the  earlier  days,  but  this  is 
only  possible  in  cases  in  which  the  theca  is  in  free  communi- 
cation with  the  ventricular  space. 

Various  operations  have  been  performed  for  the  purpose 
of  re-establishing  communication  between  the  ventricular 
and  the  subarachnoid  space.  The  fourth  ventricle  has 
been  drained  and  occlusion  in  its  roof  rendered  patent,  the 
trephine  opening  being  made  through  the  occipital  bone ; 
this  operation  has  not  been  attended  with  successful  results. 
An  aperture  has  been  made  in  the  corpus  callosum  via  the 
anterior  fontanelle  with  the  object  of  establishing  per- 
manent communication  between  the  lateral  venticle  and 
the  subarachnoid  space. 

The  only  operation  based  upon  scientific  principles  which 
has  yet  been  suggested  for  the  treatment  of  hydrocephalus 
is  that  which  was  brought  forward  a  few  years  ago  by 
Dr.  G.  A.  Sutherland  aud  Mr.  Watson  Cheyne.  The  treat- 
ment was  based  upon  the  physiological  work  of  Dr.  Leonard 
Hill  on  the  relation  between  the  cerebro-spinal  fluid  and 
the  cerebral  venous  circulation.     Amongst  Dr.  HilFs  con- 
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elusions  were  the  following:  Firstly,  that  fluid  escapes 
directly  into  the  veins  from  the  subdural  and  subarachnoid 
space  at  any  pressure  above  the  venous  pressure.  The 
tension  of  the  cerebro-spinal  fluid  and  the  cerebral  venous 
pi*essure  are  normally  the  same.  Secondly,  that  the  rate 
of  the  transudation  of  the  cerebro-spinal  fluid  depends 
directly  upon  the  difference  between  the  cerebral  venous 
pressure  and  the  subarachnoid  pressure.  Diminished  sub- 
arachnoid pressure  produces  increased  transudation  until 
the  cerebral  venous  pressure  and  the  cerebro-spinal  pres- 
sure are  again  equalised.  Thirdly,  that  no  pathological 
increase  of  cerebral  tension  can  be  transmitted  by  the 
cerebro-spinal  fluid,  because  this  fluid  can  never  be  re- 
tained in  the  meningeal  spaces  at  a  tension  higher  than 
that  of  the  cerebral  veins.  These  conclusions  suggested 
the  lines  of  treatment  adopted  by  Dr.  Sutherland  and  Mr. 
Watson  Cheyne.  Their  aim  was  to  establish  a  permanent 
communication  between  the  ventricles  and  the  subarach- 
noid space  j  for  then,  they  concluded,  no  matter  how  much 
fluid  might  be  poured  out  into  the  ventricles,  it  would  be 
at  once  carried  off  by  the  veins;  and  thus  all  injurious 
pressure,  whether  intra-  or  extra-cerebral,  would  be  re- 
moved, and  the  brain  would  be  free  to  develop.  Further, 
by  such  means  matters  would  regulate  themselves  in  a 
manner  that  no  method  of  external  drainage  could  effect : 
for  when  the  communication  was  once  established,  so  long 
as  it  was  kept  up,  the  rest  might  be  left  to  Nature.  The 
result  in  their  first  case  was  extremely  interesting.  All 
abnormal  intra-cranial  pressure  disappeared,  the  shrinkage 
in  the  size  of  the  skull  was  steadily  progressive,  until  a 
point  was  reached  when  the  bones  were  over-riding  to  the 
fullest  possible  extent,  and  further  diminution  in  the 
capacity  of  the  cranium  was  checked.  Unfortunately,  the 
factor  necessary  for  the  complete  removal  of  the  intra- 
cranial fluid  in  that  case  was  absent,  namely,  the  expansion 
of  the  brain  substance.  Consequently,  although  the  ven- 
tricles were  completely  drained,  a  considerable  quantity  of 
fluid  remained  in  the   subdural   space,  as  shown  at  the 
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necropsy.  As  there  was  no  increased  tension,  however,  it 
was  not  the  presence  of  this  fluid  which  hindered  the  ex- 
pansion of  the  brain.  The  first  case  in  which  this  treat- 
ment was  carried  out  was  one  of  apparently  syphilitic 
meningitis  occurring  during  intra-uterine  life.  But  it  is 
doubtless  the  case,  as  the  authors  remark,  that  many  cases 
occur  which  are  more  suitable  for  treatment,  and  in  which 
this  plan  of  intra-cranial  drainage  might  be  worth  trying. 
It  seems  that  the  difficulty  is  to  maintain  the  communica- 
tion between  the  ventricles  and  the  subarachnoid  space. 
Catgut  is  apt  to  be  absorbed ;  horsehair  apparently  wan- 
ders; so  that  for  such  an  operation,  it  is  evident  that 
some  form  of  more  or  less  permanent  non-irritating  drain, 
which  is  not  likely  to  be  moved,  is  a  very  great  desidera- 
tum. Several  operations  on  the  same  lines  have  been 
carried  out  by  other  surgeons.  Occasionally  the  results 
have  been  fairly  good,  but  in  many  cases  they  have  been 
almost  as  bad  as  those  of  former  less  carefully  thought- 
out  measures.  But  it  is  obvious  that  if  anything  is  to  be 
done  in  the  way  of  operative  procedures  for  such  otherwise 
hopeless  cases,  such  operative  procedures  as  that  just  re- 
ferred to,  based,  as  they  are,  upon  careful  scientific  observa- 
tions, are  much  more  to  be  relied  upon  than  any  other 
measures. 
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The  pathology  and  symptomatology  of  morbid  growths 
arising  within  the  brain  are  subjects  upon  which  our  present 
knowledge,  though  making  rapid  yearly  advancement,  is 
still  scanty  ;  and  so  complex  is  the  anatomical  structure 
and  so  intricate  the  physiological  mechanism  of  the  central 
nervous  system,  that  the  investigation  of  this  subject  is 
fraught  with  extreme  difficulty.  The  difficulties  which 
occur  in  clinical  examination  are  chieflv  due  to  the 
following  causes :  FirMy,  the  very  incomplete  under- 
-standing  of  the  nature  and  localisation  of  the  higher  cere- 
bral functions  which  we  possess.  Secondly ,  the  lack  both 
of  constancy  and  of  permanence  in  the  symptoms  and 
signs  resulting  from  local  destruction  of  the  brain.  This 
is  due  to  two  well-known  physiological  phenomena,  the 
one  being  that  some  other  part  of  the  brain  may  compen- 
sate for  local  destruction  of  one  part  by  taking  over  its 
function;  the  other  is  that  there  is  generally  not  one 
path,  but  several  paths,  for  the  impulses  subserving  a  par- 
ticular function,  and  therefore  destruction  of  the  chief 
path  does  not  entail  permanent  and  complete  loss  of 
function. 

The  first  difficulty  is  the  greatest,  for  it  concerns  the 
higher  cerebral  functions.  It  will  become  apparent  if  we 
consider  for  a  moment  the  possible  effect  of  a  small  local 
destructive  lesion  in  one  of  the  regions  of  the  brain  sup- 
posed to  be  the  seat  of  higher  psychical  processes.  A  loss 
results  of  psychical  elements,  but  unless  the  loss  is  very 
great,  the  patient's  deficiency  is  devoid  of  external  ex- 
pression. Even  when  very  great,  this  psychical  loss  may 
appear  to  the  most  careful  investigator  as  slight  mental 
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reduction  only.  We  are  able  to  see  the  result  of  a  local 
destruction  of  the  motor  cortex  since  the  several  parts  of 
the  body  are  locally  represented  in  that  region  in  a  pre- 
ponderant degree,  and  local  motor-paralysis  results;  but, 
on  the  other  hand,  the  body  is  not  locally  represented  in 
the  psychical  areas ;  i,e,  local  paralysis  in  consciousness,  if 
the  expression  may  be  allowed,  has  rarely  any  objective 
concomitant.  The  question  naturally  occurs.  Why  is  an 
obvious  mental  deraugement  so  rare  in  the  symptom  com- 
plex of  local  lesions  of  the  frontal,  temporal,  and  occipital 
lobes  ?  The  answer  is  that  a  negative  (destructive)  lesion 
cannot  produce  positive  symptoms.  Positive  symptoms 
(delusion,  convulsion,  etc.)  arise  secondarily  from  pressure, 
partial  evascularisation,  and  from  intoxications,  with  the 
products  of  the  degeneration  in  the  region  of  the  negative 
lesion,  and  are  referable  to  activity  of  living  elements 
whose  functional  capacity  is  deranged. 

Pathology. — The  nature  of  the  neoplasms  arising  in  the 
central  nervous  system  is  also  a  matter  of  difficulty,  the 
more  so  on  account  of  the  loose  nomenclature  that  has  been 
applied  to  them.  Some  of  the  growths  are  such  as  occur 
in  other  parts  of  the  body,  and  these  presumably  arise 
from  the  meninges  and  blood-vessels  (endotheliomata,  sar- 
comata, etc.).  The  majority,  however,  are  "brain  tumours,'* 
Hui  geiierix,  and  are  quite  unlike  growths  occurring  else- 
where. 

Attention  may  be  drawn  here  to  certain  growths  charac- 
terised by  the  presence  of  many  giant-cells,  and  usually 
described  as  tubercular  growths  or  as  gummata.  They  do 
not  caseate  or  soften,  and  tubercle  bacilli  are  never  found 
in  them.  These  tumours  are  probably  of  a  special  nature, 
distinct  from  the  granulomata  above  mentioned. 

Tuberculosis  and  syphilitic  tumours  of  the  brain  and 
parasitic  cysts  are  the  results  of  the  advent  and  growth  of 
specific  organisms  in  the  brain,  but  little  is  known  of  the 
influences  which  determine  the  occurrence  of  other  forms 
of  intra-cranial  tumour.  Age  influences  the  incidence 
slightly  in  that  intra-cranial  tumour  is  very  rare  during 
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the  first  two  years  of  life.  Sex  seems  to  have  no  influence. 
Nor  does  heredity  play  any  part  in  the  causation  except  in 
cases  of  tuberculous  and  syphilitic  tumours.  It  is  rare  for 
any  indication  to  be  obtained  of  an  inherited  tendency  to 
morbid  growths  elsewhere. 

A  history  of  a  fall  or  blow  upon  the  head  shortly  prior 
to  the  onset  of  symptoms  is  so  often  obtained  in  cases  of 
intra-cranial  growth  in  children  as  to  preclude  the  possi- 
bility that  the  association  is  a  mere  coincidence,  and  there 
is  little  doubt  that  such  traumatic  influences  do  act  as 
immediate  exciting  causes  of  the  appearance  of  symptoms 
in  all  forms  of  cerebral  tumour.  It  is  not  difficult,  more- 
over, to  conceive  the  possibility  of  trauma  being  the  direct 
cause  of  tubercular  and  syphilitic  growth,  since  the  focus  of 
the  organisms  of  these  diseases  may  be  determined  by  local 
lowering  of  tissue  resistance  caused  by  the  injury. 

The  rarely  occurring  intra-cranial  dermoid  cyst  has  some 
explanation  in  a  perverted  process  of  development. 

The  essential  cause  of  neoplasms,  however,  is  as  yet  quite 
mysterious. 

The  varieties  of  tumours  met  with  are  as  follows : 

Simple  cysts :  Parasitic  cysts ;  echinococcus  and  cysti- 
cercus  cellulosaB;  tubercle;  syphilis;  actinomycosis;  granu- 
lomata.. 

Neoplasms  not  peculiar  to  the  nervous  system :  Lipoma, 
fibroma,  osteoma,  angeioma,  endothelioma,  myxoma, 
sarcoma. 

Neoplasms  peculiar  to  the  nervous  system :  Glioma, 
psammoma,  villous  ependymal  tumour. 

Secondary  tumours  of  the  brain  are  not  considered  here. 
Always  of  rare  occurrence,  they  are  almost  unknown  in 
children.  Secondary  deposits  do  not  often  occur  from 
tumours  of  the  brain  itself,  and  when  so  occurring  they 
are  almost  invariably  confined  to  the  nervous  system.  The 
following  case  is  a  striking  example  of  this  curious  fact.  A 
child  aged  12  years  died  of  sarcoma  of  the  middle  peduncle  of 
the  cerebellum,  and  at  the  necropsy  there  were  found  no 
less  than  forty  different  tumours,  the  majority  as  large  as  a 
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hazel-nut,  distributed  in  the  posterior  root  ganglia  and  along 
the  nerve  roots  of  the  cauda  equina.  A  row  of  these  tumours, 
comparable  to  a  string  of  beads,  were  situated  along  the 
iilum  terminale.  There  was  no  involvement  of  any  other 
organ  of  the  body. 

Tuberculous  tumours  occur  almost  as  frequently  as  all 
other  forms  taken  collectively.  They  may  be  of  any  size  and 
may  grow  from  any  part  of  the  brain-tissue.  Often  they 
are  deeply  seated  and  have  no  traceable  connection  with 
any  process  of  the  pia  mater.  They  are  hard  in  consistency 
and  sharply  limited  from  the  brain  substance,  and  it  is  a 
curious  fact  that  they  rarely  soften  and  break  down.  They 
are  often  multiple  and  are  rather  more  commonly  seated 
in  the  cerebellum  than  in  the  cerebrum. 

(Jummata  of  the  brain  are  very  rare  in  children,  and 
actinomycosis,  which  has  been  recorded  in  a  few  cases,  per- 
tains properly  to  the  subject  of  cerebral  abscess. 

Of  the  neoplasms  common  to  other  organs,  lipoma  is  the 
rarest  of  all  brain  tumours  ;  fibroma,  osteoma,  and  angeioma 
are  rare  tumours  growing  from  the  skull  and  dura  mater. 

IJndothelioma  is  a  common  tumour  of  the  brain  most  often 
growing  from  the  skull  and  dura,  sometimes  arising  within 
the  brain.  It  is  a  somewhat  slowly  growing,  non-intiltrating, 
firm  tumour.  Its  flattened  cells  are  many  of  them  arranged 
in  the  form  of  alveoli.  It  may  be  described  as  a  neoplasm 
having  the  same  relation  to  the  endothelial  lining  of  the 
blood-vessels  as  carcinoma  has  to  gland  epithelium.  It  is 
the  most  vascular  of  all  cerebral  growths,  a  point  worthy 
of  remembrance  when  operative  procedures  are  in  question. 

Myxoma  and  fibromyxoma  are  encapsulated  tumours 
gi'owing  always  from  the  membranes.  The  myxomatous 
degeneration  seen  in  gliomata  and  sarcomata  is  not  to  be 
confounded  with  true  myxoma. 

The  sarcomata  are  of  frequent  occurrence  in  children. 
'J'hose  arising  in  the  brain  8u])stance  are  of  peculiar  nature, 
and  since  every  gradation  is  met  with  between  these  and 
pure  gliomata,  they  may  be  perha})s  more  correctly  des- 
cribed as  tumours  peculiar  to  the  brain. 
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The  glioma  is  by  far  the  most  frequently  occurring 
neoplasm  (15  per  cent,  of  all  cases).  Its  seat  of  predilec- 
tion is  the  white  matter,  and  it  is  the  typical  example  of  an 
infiltrating  tumour,  since  it  is  impossible  to  define  the  limit 
between  invaded  and  non-invaded  tissue.  The  glioma  is 
not  very  vascular,  but  its  substance  is  very  prone  to  under- 
go early  degeneration,  softening,  and  even  liquefaction — a 
cyst  resulting.  Haemorrhage  into  its  substance  frequently 
occurs,  and  it  is  often  very  difficult  to  distinguish  both 
macroscopically  and  microscopically  between  a  primary 
haemorrhage  and  a  haemorrhage  into  a  glioma. 

The  psammoma  is  not  an  uncommon  tumour.  It  arises 
from  the  leptomeninges,  is  firm,  well  encapsuled,  and  grows 
slowly.  The  characteristic  concentric  bodies  are  the  ulti- 
mate result  of  a  peculiar  process  of  vascular  obliteration, 
each  concentric  mass  representing  what  was  originally  a 
small  arteriole  in  transverse  section. 

The  tumours  of  the  ependyma  resemble  the  papilliferous 
and  proliferous  adenomata. 

Comparifton  between  the  central  nervons  neoplasvis  of 
children  and  adults, — The  symptomatology  may  be  said  to 
differ  so  little  in  the  child  from  the  adult,  that  one  descrip- 
tion may  be  applied  to  both,  if  it  be  borne  in  mind  that 
compensation  for  a  local  lesion  occurs  more  rapidly  and  to 
a  greater  extent  in  the  child,  that  general  and  local  con- 
vulsions are  more  frequent,  as  the  result  of  general  in- 
creased intra-cranial  pressure,  and  that  the  disease  is  as  a 
rule  not  so  rapidly  fatal.  More  especially  does  the  last 
remark  apply  to  growths  occurring  at  a  period  before  the 
skull  has  arrived  at  such  stability  as  to  offer  great  resist- 
ance to  an  increasing  intra-cranial  pressure. 

The  frequency  with  which  neoplasms  affect  the  different 
parts  of  the  brain  is  widely  different,  for  while  subtentorial 
tumours  are  much  less  common  than  supratentorial  tumours 
in  the  adult,  supra-tentorial  tumours  are  very  rare  indeed 
before  the  age  of  16  years,  and  still  more  rare  before 
the  age  of  8  years.  Symptomless  tubercular  masses  are 
excepted. 
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At  the  National  Hospital,  1895-1901,  necropsy  was 
performed  upon  155  cases.  The  relation  of  situation  of 
growth  to  age  of  subject  is  strikingly  shown. 

Adult.  Children  under  16. 

Supratentorial  .         .112  Supratentorial  .         .         5 

Infratentorial    .         .       13  Infratentorial    .         .       25 

Of  the  five  cases  in  which  a  supratentorial  growth  was 
met  with,  three  of  the  patients  were  15  years  old  and  the 
youngest  was  11  years  old.  Such  statistics  warrant  a  more 
careful  reconsideration  of  premises  before  the  diagnosis  of 
supra-tentorial  tumour  is  determined  upon  in  a  child  aged 
10  years  or  under. 

.  Intra-cranial  tumour  would  appear  to  be  very  rare 
during  the  first  three  years  of  life — tubercular  nodules 
excepted. 

As  regards  the  relation  of  the  nature  of  growth  to  age, 
all  that  can  be  said  is  that  tuberculous  tumours  and  villous 
ependymal  tumours  are  much  more  common  in  children 
than  in  adults,  and  that  endothelioma  seems  not  to  occur 
before  puberty. 

Clinical  affpect. — The  symptoms  that  are  associated  with 
the  presence  of  a  tumour  within  the  skull  are  conveniently 
divided  into  two  groups. 

The  first  group  occurs  irrespective  of  the  situation  of  the 
tumour  within  the  skull.  They  are  called  general  symptoms, 
among  which  headache,  vomiting,  and  optic  neuritis  are 
the  most  important.  The  second  group  consists  of  phe- 
nomena dependent  upon  the  disturbance  of  particular  areas 
of  the  brain  by  the  tumour,  and  from  the  nature  of  the 
disturbance  the  situation  of  the  tumour  can  be  determined. 
These  are  termed  the  "  localising  signs.''  To  these  maybe 
added  a  third  group  of  signs  which  may  be  called  the  "  false 
localising  signs.''  They  occur  in  the  late  stages  of  intra- 
cranial tumour,  and  resemble  the  true  localising  signs.  They 
are  the  result  of  local  lesions  consequent  upon  increased 
intra-cranial  pressure  and  disturbance  of  the  cerebral 
circulation. 
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As  a  rule  the  general  signs  precede  the  localising  signs 
— the  advent  of  headache,  vomiting,  and  optic  neuritis  is 
followed  by  the  appearance  of  localising  signs  as  the 
tumour  increases  in  size,  but  it  is  most  important  to  bear  in 
mind  that  it  is  not  uncommon  for  localising  signs  to  appear 
weeks,  months,  or  even  years  before  the  general  signs.  This 
is  especially  the  case  in  tumours  situated  near  the  cortex 
cerebri,  where  local  epilepsy,  sensory  or  Jacksonian,  often 
precedes  the  general  signs. 

General  symptoms, — These  are,  headache,  optic  neuritis, 
vomiting,  general  convulsion,  nystagmus,  giddiness,  mental 
alteration,  hebetude,  coma,  and  hydrocephalus.  Some  of 
these  symptoms  may,  under  certain  circumstances,  also  be 
localising  signs.  For  an  example,  mental  alteration  may  sug- 
gest extensive  involvement  of  the  prefrontal  lobes;  giddiness, 
if  intense,  may  suggest  implication  of  the  vermiform  process 
of  the  cerebellum,  while  hydrocephalus  in  certain  cases 
.strongly  points  to  a  tumour  in  the  neighbourhood  of  the 
Sylvian  aqueduct  or  fourth  ventricle. 

The  three  chief  general  symptoms — headache,  vomiting, 
and  optic  neuritis — are  present  in  the  large  majority  of  cases; 
headache  is  least  often  absent.  Vomiting  is  absent  in  a  fair 
number  of  cases,  while  optic  neuritis  seems  frequently  to  be 
absent  under  certain  circumstances.  Vomiting  and  optic 
neuritis  are  prone  to  be  absent  together,  and  it  is  curious 
to  note  that  vomiting  seldom,  if  ever,  occurs  in  a  case  not 
presenting  optic  neuritis. 

Headache  is  the  most  constant  general  symptom.  Usually 
it  is  described  as  a  dull,  general  pain,  and  is  referred  to 
the  skull.  Rarely  severe  in  the  early  days  of  the  disease,  it 
may  be  intense  when  a  tumour  becomes  large  or  cystic,  or 
when  hydrocephalus  occurs.  When  extreme  it  is  paroxysmal, 
and  death  has  occurred  in  such  a  paroxysm,  presumably 
from  pain  alone.  Sometimes  the  pain  is  referred  to  a  par- 
ticular region  of  the  skull,  and  when  associated  with  local 
tenderness  or  deep  pressure  over  the  same  region  it  may 
have  some  localising  value.  Otherwise,  little  reliance  can  be 
placed  upon  local  headache  as  a  regional  symptom.     Impli- 
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cation  of  the  fifth  cranial  nerve  may  give  rise  to  intense 
pain,  darting  over  one  side  of  the  head,  and  tumours  of  the 
base  of  the  skull  give  rise  to  pain  which  is  more  severe  and 
constant  than  is  usual  in  encephalic  tumours,  and  which  is 
not  relieved  to  any  great  extent  by  analgesics  of  the  coal- 
tar  series.  Headache  is  never  such  a  severe  symptom  in 
children  as  it  is  in  adults,  presumably  because  of  the  lesser 
rigidity  of  the  skull.  When  hydrocephalus  begins  to  be 
apparent  the  headache  becomes  less  severe,  and  not  infre- 
quently disappears. 

Vomiting  occurs  suddenly  and  without  effort  and  has 
no  essential  relation  to  the  taking  of  food.  As  a  rule, 
a  single  emesis  occurs  on  each  occasion — the  child  does 
not  empty  the  stomach.  It  is  generally  spontaneous,  but 
a  movement  of  the  head — such,  for  instance,  as  occurs 
when  the  child  is  turned  in  bed — may  occasion  it.  It  is 
very  prone  to  occur  during  an  exacerbation  of  the  head- 
ache. It  is  generally  stated  that  vomiting  is  more  severe 
when  the  tumour  is  situated  below  the  tentorium,  yet  it 
is  rare  in  cases  of  glioma  of  the  pons. 

Optic  neuritis  is  rarely  absent,  throughout  the  whole 
course  of  the  disease,  except  when  a  growth  is  situated  in 
the  medulla  or  dorsal  part  of  the  pons  and  when  a  growth 
early  destroys  the  oculo-motor  nuclei.  In  the  former  case 
it  may  never  be  present ;  in  the  latter  if  present  it  subsides 
with  the  extinction  of  the  oculo-motor  nuclei.  The 
absence  of  optic  neuritis  in  adult  cases  of  intra-cranial 
tumour  where  the  growth  is  not  situated  in  the  pons  is 
generally  in  causal  association  with  advanced  arterial 
degeneration,  a  condition  which  never  exists  in  childhood, 
and  this  fact  probably  accounts  for  the  almost  unvarj-- 
ing  presence  of  optic  neuritis  in  intra-cranial  tumour  in 
children. 

The  neuritis  is  almost  always  bilateral,  though  it  may 
appear  at  an  earlier  period,  and  may  be  more  marked  for  a 
time  upon  one  side.  It  occurs  later  where  a  tumour  grow- 
ing from  the  meninges  or  bone  compresses  the  brain, 
earlier  when   the  growth   actually   involves    the   nervous 
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tissue.  Its  occurrence  is  little  influenced  by  the  size  of 
the  tumour,  for  intense  neuritis  may  occur  when  this  is  no- 
larger  than  a  walnut ;  but  the  intensity  of  the  neuritic 
process  as  judged  by  the  ophthalmoscopic  appearance  is  a 
sure  indication  of  the  intensity  of  the  disturbances  occur- 
ring in  the  neighbourhood  of  the  tumour,  whether  from 
rapid  growth,  acute  oedema,  or  softening  in  the  enveloping 
brain  tissue  or  from  the  development  of  hydrocephalus. 

The  earliest  change  to  be  detected  by  the  ophthalmo- 
scope is  hyperaemia  of  the  disc,  with  general  fulness  of  the 
retinal  vessels  and  tortuosity  of  the  veins.  Soon  after  the 
disc  becomes  a  little  raised  and  the  vessels  can  be  seen  to 
dip  over  its  edges,  which  become  indistinct,  first  upon  the 
nasal  side  of  the  retina,  last  upon  the  temporal  side,  and 
finally  become  lost.  The  centre  of  the  disc  is  filled  up  by 
inflammatory  exudation  which  hides  the  emerging  vessels 
for  some  distance  and  the  whole  disc  becomes  raised 
above  the  general  surface  of  the  retina,  like  a  mole-hill, 
and  it  may  reach  a  height  of  as  nmch  as  three  millimetres. 
Flame-shaped  haemorrhages  of  various  sizes  are  frequently 
seen  and  white  exudation  appears  which  may  be  recognised 
as  white  lines  along  the  vessels.  There  may  also  be  a 
number  of  glistening  white  spots  arranged  either  in  a 
circular  manner  (asterisk)  round  the  macula  lutea  or  in 
the  form  of  a  fan  with  its  centre  towards  the  disc.  In 
some  cases  of  intense  neuritis  large  irregular  woolly-looking 
patches  of  white  exudation  occur  in  the  neighbourhood  of 
the  disc.  Optic  neuritis  when  once  developed  may  resolve 
under  the  influence  of  medicinal  or  operative  measures, 
and  very  rarely  it  may  disappear  spontaneously.  A 
neuritis  with  seven  dioptres  of  swelling  may  clear  up  and 
leave  perfect  vision  provided  there  be  no  appreciable 
amount  of  white  exudation  about  the  optic  disc  and  along 
the  vessels;  but  if  this  exudation  be  present  in  any  quantity, 
optic  atrophy  and  impairment  of  vision  will  almost  certainly 
result,  in  proportion  to  the  abundance  of  the  exudation. 
When  optic  neuritis  that  has  attained  a  considerable 
degree  (4  dioptres  of  swelling)  resolves,  although  perfect 
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vision  is  retained,  the  fundus  still  shows  permanent  traces 
of  the  neuritis — a  woolly  appearance  at  the  edge  of  the 
disc,  white  lines  along  the  vessels,  and  filling  up  of  the 
physiological  cup. 

When  resolution  does  not  take  place,  the  inflammatory 
exudation  becomes  organised,  contracts,  and  cicatrises, 
strangling  both  nerve  fibres  and  vessels  as  these  pass  into 
the  lamina  cribrosa,  the  result  being  post-neuritic  optic 
atrophy.  The  period  at  which  such  atrophy  begins  to  be 
apparent  varies  with  each  case,  and  it  may  be  said  that  the 
more  acute  the  neuritis  and  the  more  severe  its  degree  the 
sooner  does  atrophy  occur.  It  may  be  quite  definite  six 
weeks  after  the  first  appearance  of  the  neuritis.  In 
chronic  optic  neuritis  of  slow  onset,  on  the  other  hand, 
it  may  be  months  or  even  years  before  atrophy  is 
apparent. 

The  condition  pf  vision  at  the  most  intense  stage  of  the 
neuritis  is  often  unimpaired,  and  this  may  give  rise  to 
an  erroneous  prognosis  as  to  ultimate  preservation  of  vision, 
for  in  such  a  case  vision  maybe  reduced  to  light  perception 
only,  within  two  months. 

In  the  present  state  of  our  knowledge  little  can  be  said 
as  to  the  way  in  which  optic  neuritis  is  produced.  It  has 
been  held  as  due  (1)  to  distension  of  the  optic  nerve 
sheath,  with  consequent  pressure  upon  the  retinal  vessels  ; 
(2)  to  extension  of  "tissue  irritation  and  inflammation '' 
from  the  brain-tissue  along  the  optic  nerve  ;  (3)  to  menin- 
gitis sometimes  arising  in  the  late  stages  of  cerebral 
tumour.  It  is  probable  that  some  other  as  yet  unknown 
factor  is  all-important  in  the  production  of  optic  neuritis. 

It  is  interesting  to  note  that  optic  neuritis  and  also 
vomiting  are  of  connnon  occurrence  in  tumours  of  the 
cervical  spinal  cord. 

Gnifral  convulsion. — A  certain  number  of  cases  of  cerebral 
tumour  first  came  under  observation  as  cases  of  idiopathic 
epilepsy,  the  only  symptom  present  being  general  convulsion 
occurring  at  irregular  intervals,  and  these  may  occur  for 
months  or  even  years  before  other  signs  indicative  of  intra- 
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cranial  tumour  arise.  This  happens  only,  so  far  as  the 
writer's  experience  goes,  when  the  tumour  is  situated  above 
the  tentorium,  but  the  situation  may  be  in  any  part  of  the 
brain  above  the  tentorium.  The  explanation  of  the  pro- 
duction of  such  general  convulsions  by  tumours  otherwise 
without  symptoms  is  difficult. 

Whatever  the  situation  of  an  intra-cranial  tumour  may 
be  if  it  is  productive  of  marked  general  symptoms,  general 
convulsions  are  likely  to  occur.  In  the  first  place  the 
growth  must  of  necessity  interfere  to  some  extent  with 
the  intra-cranial  circulation,  and  temporary  cerebral 
anaemia  is  a  potent  cause  of  convulsion.  Seccmdlij, 
disintegration  of  cerebral  tissue  frequently  accompanies 
the  growth  of  a  cerebral  tumour,  and  it  is  associated  with 
the  liberation  of  certain  toxic  substances  (amongst  which 
are  neurin  and  cholin),  and  those  are  apt  to  produce 
convulsions  if  they  come  in  contact  with  the  motor 
elements  of  the  cortex.  Lcuttly,  some  degree  of  hydro- 
cephalus occurs  in  almost  every  case  of  long  standing, 
whatever  be  the  situation  of  the  growth.  The  dilatation  of 
the  ventricles  occurs  at  the  expense  of  the  cerebral  tissue, 
and  there  is  always  pressure  upon  cerebral  substance. 
General  convulsion  depends  upon  a  condition  of  general 
instability  and  irritability  of  the  central  nervous  system 
as  a  whole,  and  the  presence  of  an  intra-cranial  growth 
entails  in  every  way  circumstances  favourable  to  the  pro- 
duction of  instability,  for  the  brain  is  badly  nourished  and 
subjected  to  continuous  increased  pressure,  audit  is  wasted 
and  exposed  to  the  action  of  self -generated  poisons. 
Further,  the  variations  of  pressure  that  occur  may  be 
presumed  to  act  as  immediate  excitant  causes  of  the  con- 
vulsion. As  a  rule  such  general  convulsion  is  preceded 
by  no  aura,  and  consciousness  is  rapidly  lost.  A  patient 
may  die  in  such  a  convulsion.  Closely  allied  to  the  general 
epileptiform  attacks  is  sudden  loss  of  consciousness,  some- 
times associated  with  slight  general  convulsion,  and  attacks 
of  every  gradation  may  be  seen,  from  the  severe  general 
convulsion  to   sudden  loss  of  consciousness  unassociated 
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with  convulsion.  It  may  be  here  suggested  that  the  not 
infrequent  occurrence  of  sudden  unexpected  death  in  cases 
of  long-standing  intra-cranial  tumour  may  be  sometimes 
due  to  attacks  of  this  nature. 

Giddiness  is  of  common  occurrence  and  may  be  constant, 
or,  as  is  more  usual,  it  may  be  paroxysmal.  It  may  bo 
described  as  a  sensation  of  bodily  instability  referred  to  the 
interior  of  the  head,  associated  with  a  sinking  feeling  at 
the  epigastrium,  and  accompanied  always  with  some  impair- 
ment of  consciousness  (mental  confusion).  It  is  very  apt 
to  occur  on  suddenly  altering  the  position  of  the  head,  and 
especially  upon  assuming  the  upright  position  after  the 
prone  position  has  been  maintained  for  some  time.  It 
must  be  distinguished  from  vertigo,  which  is  a  sensation  of 
rotation,  subjective  or  objective,  and  is  often  accompanied 
by  forced  movements  of  the  eyes  and  of  the  body,  and  is 
a  valuable  localising  symptom. 

The  principal  factor  in  the  production  of  giddiness  is 
interference  with  the  intra-cranial  vascular  supply.  Small 
degrees  of  diplopia  from  involvement  of  the  oculo-motor 
nerves,  and  of  the  auditory  nerve,  may  also  contribute  to 
its  production. 

Nystagmus  may  result  from  a  tumour  in  any  situation. 
It  is  usually  marked  when  the  cerebellar  system  is  involved, 
but  its  occurrence  or  absence  observes  no  rule.  It  is  almost 
invariably  present  when  hydrocephalus  has  developed,  and 
it  is  common  in  the  late  stages  of  all  long-standing  cases. 

Mental  alteration. — When  the  disadvantageous  conditions 
under  which  the  brain  works  in  cases  of  tumour  are 
considered,  the  comparatively  trifling  nature  of  the  mental 
alteration  which  is  obvious  to  the  observer  in  cases  of 
intra-cranial  growth  is  surprising.  The  nature  of  the 
change  is  usually  simple  reduction,  with  slowness  of 
cerebration,  which  may  progress  to  hebetude  and  finally 
to  coma.  The  patients  are  for  the  most  good-tempered, 
placid,  and  content  throughout.  Mental  perversity  is 
rare,  and  mania  when  present  indicates  the  occurrence 
of   degeneration    or    softening    in   the   neighbourhood   of 
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the  growth.  The  latter  is  probably  toxic  in  origin  and 
it  is  usually  accompanied  by  pyrexia.  It  sometimes  follows 
surgical  procedure  for  the  removal  of  extensive  growth 
from  the  cerebral  hemispheres. 

Hydrocephalus  may  occur  in  association  with  an  intra- 
cranial tumour  in  any  position,  but  when  occurring  as  an 
early  sign  and  when  severe  in  degree  it  is  a  localising  sign 
and  indicates  that  the  lesion  is  probably  along  the  course 
of  the  brain-stem  and  is  obstructing  the  Sylvian  aqueduct 
or  the  fourth  ventricle. 


Localising  Signs. 

The  regional  diagnosiH  of  cerebral  dit*ea><e. — In  order  to 
avoid  repetition  the  regional  diagnosis  of  brain  disease  in 
general  is  dealt  with,  and  certain  anatomical  details  chiefly 
relating  to  the  blood  supply  of  the  various  regions  of  the 
brain  are  stated.  The  latter,  while  more  strictly  pertaining 
to  the  subject  of  cerebral  vascular  lesions,  are  of  consider- 
able importance  in  connection  with  intra-cranial  growth ;  for 
vascular  obstruction  and  consequent  softening  of  the  area 
supplied  not  infrequently  occurs  from  the  local  pressure 
which  the  growth  exerts,  and  focal  symptoms  of  vascular 
distribution  may  arise. 

The  more  important  symptoms  arising  from  disease  of  each 
region  of  the  brain  are  first  described.  Subsequently  each 
symptom  and  the  more  commonly  occurring  association  of 
symptoms  are  discussed  with  reference  to  their  intrinsic 
meaning  and  value  in  localisation. 

The  cerebral  hemispheres, — From  a  greater  part  of  the 
area  of  the  cerebral  cortex  of  each  hemisphere  long  axis 
cylinder  processes  belonging  to  large  cells  stream  through 
the  corona  radiata  and  internal  capsule  or  corpus  callosum 
and  connect  the  cerebral  hemisphere  with  more  or  less  dis- 
tant parts  of  the  nervous  system.  These  proceed  to  the 
opposite  cerebral  hemisphere,  to  the  retina  and  olfactory 
mucosa,  to  the  basal  ganglia,  mesencephalon,  pons  Varolii, 
medulla,  and  to  each  segment  of  the  spinal  cord.     They 
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constitute  what  is  known  as  the  cortical  projection  system 
and  are  called  "  extrinsic  "  fibres. 

From  the  whole  of  the  cerebral  cortex,  however,  the 
shorter  axis  cylinder  processes  of  smaller  cells  proceed 
through  the  white  matter  to  other  regions  of  the  same 
hemisphere.  These  lie  comparatively  closely  to  the  grey 
matter  and  are  known  as  the  sub-sulcine  projection  or 
association  system  and  are  called  "  intrinsic  "  fibres.  The 
cortical  projection  system  includes  fibres  conducting  to- 
wards the  cortex  (corticipetal  fibres)  and  also  fibres  con- 
ducting away  from  the  cortex  (corticifugal  fibres)  which 
are  motor  in  function.  As  examples  :  the  mesial  aspect  of 
the  occipital  lobe  receives  corticipetal  fibres  only,  which 
conduct  impressions  from  the  retina  and  subserve  vision. 
Similarly  the  superior  temporal  convolution  and  uncinate 
gyrus  receive  corticipetal  fibres  subserving  hearing  and 
taste  and  smell  respectively. 

The  marginal  gyrus  is  in  like  manner  connected  with 
impressions  of  general  sensibility,  while  the  central  con- 
volutions (motor  area)  both  receive  and  send  fibres  sub- 
serving muscle  sensation  and  motion  respectively. 

While  those  convolutions  contributing  to  the  cortical 
projection  system  of  extrinsic  fibres  are  known  definitely 
to  be  connected  with  certain  functions  (special  senses, 
common  sensation  and  motion),  our  knowledge  as  regards 
the  function  of  those  areas  of  the  cortex  whose  cells  fur- 
nish fibres  of  the  association  system  only,  is  much  more 

limited. 

There  are  four  such  areas :  (1)  The  prefrontal  lobe  ;  (2) 
most  of  the  temporal  lobe  (the  superior  temporal  convolu- 
tion and  the  uncinate  gyrus  excepted) ;  (3)  the  inferior 
parietal  lobule ;  and  (4)  the  whole  of  the  external  surface 
of  the  occipital  lobe.  The  areas  were  described  by  Flechsig, 
who  named  them  the  "  sensory  annexes,^'  indicating  that 
they  were  higher  sensory  centres  adjoined  to  the  primary 
sensory  centres.  As  an  example,  the  angular  gyrus  is  a 
sensory  annex  of  the  vision  centre  of  the  cuneus.  Des- 
truction of  the  angular  gj'rus  upon  the  left  side  produces 
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no  loss  of  vision,  but  loss  of  a  most  important  psychical 
element  depending  upon  vision,  for  loss  of  recognition  of 
words  seen — word-blindness — occurs. 

It  is  probable  that  these  four  areas  are  concerned  with 
the  higher  psychical  processes,  and  that  they  are  of 
similar  value,  so  that  where  peculiar  mental  symptoms 
arising  early  in  a  case  of  cerebral  tumour,  suggest  the 
implication  of  an  area  concerned  with  psychical  function, 
the  indication  is  not  that  the  lesion  is  situated  necessarily  in 
the  prefrontal  lobe,  for  the  most  marked  mental  symptoms 
may  exist  when  it  is  situated  in  the  temporal,  parietal,  or 
occipital  lobes. 

Frontal  Lobe. 

The  frontal  lobe  constitutes  the  anterior  pole  of  the 
hemisphere,  and  presents  a  mesial,  an  orbital,  and  an  ex- 
ternal surface.  It  is  limited  behind  by  the  anterior  per- 
forated space,  the  commencement  of  the  fissure  of  Sylvius, 
and  the  ascending  frontal  sulcus.  Posteriorly,  it  abuts  upon 
the  central  convolutions.  Beneath  its  orbital  surface  lies 
the  olfactory  tract,  and  postero-mesially  it  is  in  contact 
with  the  optic  nerve. 

Vascular  supply. — The  whole  mesial  surface  and  most 
of  the  orbital  surface  and  the  upper  two  convolutions  of 
the  external  surface  are  supplied  by  branches  of  the  an- 
terior cerebral  arterv.  The  remainder  of  the  lobe,  com- 
prising  the  third  frontal  convolution,  the  posterior  inferior 
extremity  of  the  second  frontal  convolution,  and  the  ex- 
ternal orbital  convolution,  is  supplied  by  a  branch  of  the 
middle  cerebral  artery. 

Connections, — A  large  projection  system  of  fibres  de- 
scends through  the  corona  radiata  and  anterior  limb  of  the 
internal  capsule  to  end  in  the  nuclei  of  the  mesencephalon, 
pons  Varolii,  and  medulla  (motor  fibres  for  movements  of 
head  and  eyes  and  for  speech).  A  large  system  of  fibres 
ascends  from  the  optic  thalamus  to  the  frontal  lobe. 

Fmictions, — The  anterior  two  thirds  of  the  lobe  are 
believed   to   be   concerned  with  psychical  functions.     In 
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the  posterior  third  are  centres  for  the  movement  of  the 
head  and  eyes.  The  posterior  ends  of  the  second  and  third 
frontal  convolution  upon  the  left  side  have  well-known  and 
most  important  functions.  The  former  is  the  centre  for 
the  execution  of  written  speech,  the  latter  the  centre  for 
the  execution  of  articulate  speech.  (In  left-handed  persons 
these  centres  are  situated  upon  the  right  side  of  the  brain.) 

Symptoms, — Lesions  of  the  frontal  lobe  not  infrequently 
exist  without  obvious  local  symptoms,  the  possible  explana- 
tions being  (1)  the  impossibility  of  detecting  minor  mental 
alterations ;  (2)  the  relative  rapidity  with  which  compensa- 
tion seems  to  occur.  Mental  alteration  is  commonly  present 
and  may  exist  in  any  degree,  from  the  slightest  noticeable 
alteration  in  manner  or  habit  to  pronounced  megalomania, 
and  to  complete  loss  of  memory  and  imbecility.  Severe 
degrees  of  mental  alteration  are  met  with  in  connection 
with  bilateral  lesions  of  the  frontal  lobe. 

Signs  indicative  of  implication  of  the  centre  for  move- 
ment of  the  head  and  eyes  are  rarely  present,  even  as 
temporary  symptoms. 

A  lesion  of  the  left  second  frontal  convolution  may  pro- 
duce inability  to  write,  and  a  lesion  of  the  left  third  frontal 
gyrus  will  produce  motor  aphasia  in  children  nearing  the 
age  of  puberty,  who  are  right-handed. 

Epileptiform  attacks  are  common.  Of  these  a  sudden 
impairment  of  consciousness  associated  with  automatism  is 
characteristic,  but  similar  attacks  are  met  with  in  lesions 
of  the  temporal  and  occipital  lobe.  Dr.  Hughlings  Jackson 
lays  stress  upon  the  occurrence  in  some  cases  of  frontal 
lesion  of  local  convulsions,  commencing  bilaterally,  which, 
as  a  rule,  do  not  become  general  and  are  not  associated 
with  complete  loss  of  consciousness.  General  convulsions 
are  of  common  occurrence. 

The  other  local  signs  of  importance  produced  by  lesions 
of  the  frontal  lobe  are  those  produced  by  pressure  upon 
neighbouring  structures.  A  tumour,  for  example,  com- 
mencing in  the  frontal  lobe  as  it  enlarges  will  press 
backwards    upon    or    extend    into    the    anterior   central 
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convolutions,  and  brachial,  facial,  or  crural  monoplegia, 
or  a  hemiplegia  of  gradual  and  late  onset,  results. 

Tumours  extending  to  the  orbital  surface  often  involve 
the  olfactory  tracts,  unilateral  anosmia  resulting.  If  the 
tumours  be  situated  mesially  and  involve  both  olfactory 
tracts,  bilateral  anosmia  occurs.  The  optic  nerve  may  be 
pressed  upon  just  before  it  enters  the  optic  foramen,  and 
uniocular  hemianopsia  rapidly  extending  to  complete  blind- 
ness may  occur.  Similarly  uniocular  paralysis  may  result 
from  pressure  upon  the  nerves  entering  the  sphenoidal 
fissure,  and  sometimes  proptosis  appears. 

The  Central  Convolutions 

The  Rplandic  or  motor  region  comprises  those  convolu- 
tions which  bound  the  fissure  of  Rolando,  namely  the 
ascending  frontal,  and  the  ascending  parietal  convolutions, 
the  base  of  the  superior  frontal  and  the  superior  parietal 
lobule,  together  with  the  corresponding  portion  of  the 
marginal  convolution  which  forms  the  mesial  surface  of 
the  hemispheres. 

Vascular  supply, — ^The  motor  region  receives  its  blood 
supply  upon  the  convexity  of  the  hemisphere  from  branches 
of  the  middle  cerebral,  but  upon  the  mesial  aspect  of  the 
hemisphere  from  the  anterior  cerebral  vessels. 

Connections. — ^The  corticifugal  tract  is  the  great  pyra- 
midal system  which  descends  throughout  the  nervous 
system,  forming  connections  with  each  segment.  The 
majority  of  the  pyramidal  fibres  supply  the  lower  centres, 
and  through  these  the  muscles  upon  the  opposite  side  of 
the  body,  •  but  many  fibres  passing  down  upon  the  same 
side  convey  incitations  to  muscles  which  are  habitually 
used  bilaterally  or  contralaterally.  As  examples  of  bi- 
laterally associated  muscles  those  of  the  tongue,  lips,  and 
larynx,  and  the  muscles  of  the  trunk  may  be  instanced, 
and  as  contralateral  muscles  the  sterno-mastoid  of  one 
side  and  the  splenius  capitis  of  the  other  act  together  in 
the  movement  of  turning  the  head  to  one  side ;  further, 

12 
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the  erector  spinas  of  one  side  habitually  acts  with  the 
muscles  of  the  inferior  extremity  of  the  other  side  in 
walking,  and  as  the  result  of  destructive  lesions  upon  one 
side  of  the  cortical  areas  subserving  these  acts,  descending 
degenerations  are  found  upon  both  sides  in  the  lateral  pyra- 
midal tracts.  It  follows,  then,  that  such  muscles  receive  a 
supply  from  both  cerebral  hemispheres,  and  clinically  they 
are  never  found  to  be  permanently  paralysed  as  the  result 
of  a  unilateral  lesion,  however  extensive.  A  large  cortici- 
petal  system  ascends  to  the  central  convolutions  from 
the  optic  thalamus,  and  conveys  sensations  coming  from 
muscles,  and  there  is  great  probability  that  impressions  of 
common  sensation  also  reach  the  cortex  of  the  central 
region  by  the  same  path. 

In  the  central  convolutions  the  centres  for  bodily  move- 
ment are  located  and  the  muscle  sense  impressions  are 
received  together  with  other  impressions  pertaining  to 
common  sensation.  The  motor  centres  are  situated  in 
the  so-called  motor  area,  but  the  localisation  is  not  strictly 
limited,  the  area  of  one  class  of  movement  merging  into 
the  area  of  another  class.  Stimulation  of  the  cortex  where 
two  areas  meet,  produces,  as  a  rule,  movements  pertaining 
to  both  areas. 

Symptoms, — Destructive  lesions  of  the  central  convolu- 
tions produce  paralysis  of  voluntary  movement  in  the  cor- 
responding part  of  the  body.  Inasmuch  as  a  movement  is 
carried  out  by  the  muscles  of  one  side  of  the  body  only — 
the  movements  of  the  limbs,  for  example — the  paralysis  is 
complete  or  not  in  proportion  to  the  degree  to  which  the 
centre  for  such  movement  is  put  out  of  action,  and  mono- 
plegia or  hemiplegia  results  according  to  the  extent  of  the 
lesion.  On  the  other  hand,  if  a  movement  involve  muscles 
situated  upon  both  sides  of  the  body,  there  results  general 
weakening  of  the  whole  movement,  but  no  paralysis.  As 
examples,  the  movements  of  the  lips,  tongue,  and  larynx, 
and  of  the  trunk  are  not  paralysed  by  a  lesion  limited  to 
one  cerebral  hemisphere.  Symmetrically  situated  lesions 
of  both  Rolandic  areas,  however,  of  necessity  entail  para- 
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lysis  of  the  bilaterally  associated  muscles.  The  bilateral 
weakness  which  a  lesion  of  the  central  convolutions 
upon  one  side  entails  is  not  a  valuable  clinical  sign  on 
account  of  the  difficulty  with  which  signs  of  such  weak- 
ness can  be  elicited ;  for  there  is  no  normal  with  which 
the  strength  of  a  bilateral  movement  can  be  compared. 
Accompanying  such  paralysis  as  the  earliest  indications,  or 
in  some  cases  existing  alone  as  the  only  marked  indication 
of  an  incipient  or  slight  lesion,  are  alterations  of  the  deep 
reflexes — increase  of  myotatic  irritability  and  clonus  and 
alteration  of  the  superficial  reflexes,  the  most  important 
being  the  change  in  the  plantar  reflex  from  the  flexor  to 
the  extensor  type.  The  plantar  extensor  response  is 
almost  invariably  present  when  a  lesion  of  the  central 
convolutions  exists,  whatever  be  its  seat.  Sensory  paralysis 
of  common  order  often  follows  sudden  lesions  of  the  Rolan- 
dic  area,  but  marked  degrees  do  not  persist  more  than  a 
few  days  unless  the  lesion  be  extensive.  If  anaesthesia 
persists  it  amounts  to  not  more  than  slight  tactual  impair- 
ment. Its  distribution  is  that  of  a  monanaesthesia  or  hemi- 
anaesthesia,  the  latter  being  sharply  limited  by  the  middle 
line  of  the  body. 

Another  defect  of  sensibility  which  occurs  is  inability  to 
localise  touch.  This  phenomenon  is  most  marked  upon  the 
limbs  and  is  more  striking  upon  the  distal  part  of  the 
affected  limb  than  upon  its  proximal  part. 

Irritative  phenomena  are  of  common  occurrence.  Con- 
jugate deviation  of  the  head  and  eyes  to  the  opposite  side 
is  a  constant  manifestation  of  a  rapidly  developed  lesion. 
It  is  shortly  followed  in  most  cases  by  paralytic  conjugate 
deviation,  towards  the  same  side,  which  soon  disappears. 
Where  a  lesion  develops  gradually,  conjugate  deviation  is 
a  very  rare  phenomenon. 

Localised  epilepsy,  either  sensory  or  motor  or  a  sequence 
of  the  two,  is  often  the  earliest  sign  of  a  small  lesion  of  the 
motor  region.  In  a  majority  of  cases  the  motor  manifes- 
tation exists  alone,  but  in  some  cases  it  is  always  preceded 
by  a  sensation.     A  sensory  epilepsy  from  a  central  lesion. 
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however,  though  it  may  exist  for  some  time  without  spasm, 
is  always  ultimately  accompanied  by  convulsion. 

The  Jacksonian  convulsion  may  be  entirely  local.  More 
often  it  begins  locally  and  spreads,  involving  more  or  less 
of  the  same  side  of  the  body,  sometimes  extending  to  the 
opposite  side  of  the  body  and  sometimes  ending  in  general 
convulsion.  The  march  of  the  spasm  is  determined  by 
the  position  of  the  centres  for  the  various  regions  in  the 
Rolandic  cortex.  Bearing  in  mind  that  the  centre  for 
movements  of  the  face  is  completely  separated  from  the 
centre  for  movements  of  the  leg  by  the  area  representing 
movements  of  the  upper  extremity,  it  will  be  obvious  that 
the  march  of  a  Jacksonian  attack  commencing  in  the  face 
will  be  first  to  the  upper  extremity  and  finally  to  the  lower 
extremity.  Similarly  when  the  convulsion  commences  in 
the  foot  the  hand  is  affected  before  the  face.  Where  the 
point  of  commencement  is  in  the  upper  extremity,  usually 
the  face  is  affected  before  the  leg ;  less  commonly  the 
reverse  occurs.  Where  the  convulsion  spreads  to  the  arm 
the  march  may  be  either  from  hand  to  shoulder  or  from 
shoulder  to  hand. 

When  jacksonian  convulsions  involve  the  whole  side  of 
the  body  the  trunk  muscles  are  usually  affected  to  some 
extent  on  both  sides,  but  in  some  cases  the  spasm  is  strictly 
limited  to  the  trunk  muscles  of  the  same  side. 

The  sensory  fit  consists  in  most  cases  of  a  tingling  sensa- 
tion referred  to  the  skin,  and  it  generally  produces  con- 
siderable emotional  disturbance — the  child  cries  with  fright. 
The  march  is  similar  to  that  of  the  motor  disturbance,  but 
less  extensive,  rarely  involving  the  half  body,  and  never 
spreading  to  the  opposite  side. 

Local  epilepsy  is  often  followed  by  temporary  exhaus- 
tion of  the  discharging  areas,  which  is  most  marked  and 
persists  longest  in  that  region  in  which  the  discharge 
began. 

When  the  lesion  is  progressive,  as  in  cases  of  tumour,  the 
post-convulsive  paralysis  remains  for  a  progressively  longer 
period  after  repeated  attacks  and  finally  becomes  persistent 


INTRA-CRANIAL   TUMOURS  181 

and  increasing.     It  is  the  expression  of  the  transition  from 
the  irritative  to  the  destructive  lesion. 

Of  great  interest  both  as  regards  irritative  and  destruc- 
tive phenomena  are  tumours  in  the  neighbourhood  of  the 
paracentral  lobe  and  especially  tumours  of  the  falx  cerebri. 
In  such  cases^  since  the  paracentral  lobes  are  contiguous, 
double  crural  monoplegia  may  result  and  closely  simulate 
a  paraplegia  of  spinal  origin.  Further,  local  epilepsy  may 
occur,  now  in  one  foot,  now  in  the  other,  and  in  a  case  of 
endothelioma  of  the  falx  a  simultaneous  mono-spasm  of 
both  feet  occurred  on  several  occasions. 


Gyrus  Fornicatus 

The  limbic  or  falciform  lobe  is  situated  upon  the  mesial 
aspect  of  the  hemisphere,  and  lies  between  the  corpus  cal- 
losum  and  the  marginal  convolution,  joining  posteriorly  with 
the  hippocampal  lobe.  It  I'eceives  its  blood  supply  from 
branches  of  the  anterior  cerebral  and  posterior  cerebral 
arteries. 

Its  chief  connections  are  with  the  optic  thalamus  by  a 
large  tract  of  corticipetal  fibres,  which  are  probably  the 
physiological  continuants  of  the  system  of  the  fillet  or  chief 
sensory  conducting  path.  It  is  also  connected  with  the 
Rolandic  area  by  fibres  of  the  cingulum.  There  is  im- 
portant evidence  indicating  that  the  gyrus  fornicatus  serves 
as  the  chief  centre  for  the  registration  of  common  sensi- 
bility. There  is  no  evidence  as  yet  forthcoming  as  regards 
the  regional  representation  of  the  parts  of  the  body  in  this 
lobe. 

The  gyrus  fornicatus  seems  to  be  particularly  free  from 
the  influence  of  morbid  conditions.  Its  vascular  supply 
from  two  sources  renders  it  an  unfavourable  situation  for 
the  occurrence  of  softening.  In  the  few  recorded  cases  of 
tumour  of  this  region  marked  sensory  impairment  upon  the 
opposite  side  of  the  body  with  slight  hemiparesis  has  been 
present. 


182  NERVOUS   DISEASES    OF    EARLY   LIFE 

The  Inferior  Parietal  Lobule 

This  region  comprises  the  supra-marginal  and  angular 
gyri.  Its  vascular  supply  is  from  the  longest  posterior 
branches  of  the  middle  cerebral  artery,  which  inosculate  to 
some  extent  in  this  region  with  branches  of  the  posterior 
cerebral  artery. .  It  receives  a  large  system  of  corticipetal 
fibres  from  the  optic  thalamus,  and  is  connected  with  the 
corresponding  region  of  the  opposite  hemisphere  by  fibres 
of  the  corpus  callosum. 

The  angular  gyrus  of  the  left  side  contains  the  usual 
word-centre  or  centre  for  the  registration  of  the  symbols  of 
written  language.  It  is  probable,  also,  that  the  region  is 
the  seat  also  of  the  higher  visual  centre.  The  only  impor- 
tant localising  sign  is  the  occurrence  of  word-blindness — in- 
ability to  appreciate  written  language  in  lesions  of  the  left 
angular  gyrus.  Epileptiform  convulsions  preceded  by  a 
visual  aura  may  also  occur.  Experimental  evidence  and 
a  few  recorded  cases  make  it  highly  probable  that  the 
visual  defect  known  as  crossed  amblyopia  may  result  from 
a  lesion  in  this  region.  Crossed  amblyopia  consists  in  a 
general  impairment  of  visual  acuity  and  a  general  con- 
traction of  the  visual  fields  of  both  eyes,  both  phenomena 
being  much  more  marked  in  the  eye  of  the  same  side  as  the 
lesion.  It  is  probable,  as  Hughlings  Jackson  and  Gowers 
believe,  that  the  angular  gyrus  is  a  visual  centre  of  the 
highest  level. 

The  Occipital  Lobe 

This  occupies  the'  posterior  pole  of  the  hemisphere  and 
includes  the  cuneus  and  the  lingual  lobe  upon  the  mesial 
and  ventro-mesial  aspects.  The  vascular  supply  is  from 
the  posterior  cerebral  artery.  Corticifugal  tracts  from  this 
region  pass  to  the  pulvinar  of  the  thalamus  and  to  the 
superior  coUiculi.  The  corticipetal  system  consists  of  the 
optic  radiation  prolonged  from  the  optic  tracts  and  ter- 
minating in  the  cuneus  lingualis  and  external  occipital  gyri. 
The  lobes  of  the  two  hemispheres  are  connected  by  many 
fibres  of  the  corpus  callosum.      The  half-vision  centre  is 
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situated  in  the  cuiieus  and  posterior  end  of  the  lingual  lobe, 
the  lingualis  corresponding  with  the  upper  quadrant  of  the 
visual  field  and  the  cuneus  with  the  lower  quadrant. 

Symptoms, — Homonymous  hemianopia  is  the  most  im- 
portant symptom  of  lesions  of  the  occipital  lobe,  but  it 
occurs  only  when  the  mesial  aspect  or  the  sub-lying  white 
matter  is  involved.  Quadrantic  hemianopia  results  when 
the  lesion  is  confined  to  the  cuneus  (lower  field  quadrants 
lost)  and  when  the  lingualis  is  alone  affected  (upper  field 
quadrants  lost).  Hemiachromatopsia  has  resulted  from  less 
extensive  lesions  of  this  region. 

Sensory  epilepsy,  consisting  of  visual  hallucinations  or 
visual  aura  preceding  general  convulsions,  is  not  i*arely  met 
with. 

Simple  lapses  of  consciousness  associated  with  automatism 
are  sometimes  met  with  when  the  convexity  is  affected. 

Temporal  Lobe 

This  region  lies  between  the  Sylvian  fissure  on  the  con- 
vexity of  the  hemisphere  and  the  crus  cerebri. 

The  vascular  supply  is  from  two  sources ;  branches  of  the 
middle  cerebral  artery  supply  the  first  and  second  temporal 
convolutions  upon  the  convexity  of  the  hemisphere,  while 
the  posterior  cerebral  artery  supplies  the  whole  of  the 
inferior  and  mesial  surfaces. 

Cojinections, — The  corticifugal  tract  passes  from  the  first 
and  second  temporal  convolutions  to  the  upper  part  of  the 
pons  Varolii.  One  set  of  corticipetal  fibres  passes  from  the 
thalamus  to  this  lobe,  while  another  set,  arising  in  the  inferior 
colliculus,  ends  in  the  first  temporal  gyrus.  The  fibres  of  the 
anterior  commissure  end  in  the  temporal  lobe  on  either  side, 
and  each  olfactory  tract  is  continued  into  the  uncinate  gyrus 
of  either  side. 

Symptoms, — Lesions  of  the  temporal  lobe  are  sometimes 
accompanied  by  mental  alterations  without  other  localising 
signs.  This  is  especially  the  case  if  the  lesion  is  situated  in 
the  anterior  part  of  the  lobe.  Attacks  consisting  of  sudden 
impairment  of  consciousness  and  the  performance  of  strange 
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acts,  such  as  have  been  described  in  lesions  of  the  prefrontal 
and  occipital  lobes,  also  occur. 

Bilateral  lesions  of  the  superior  temporal  gyrus  produce 
complete  deafness  to  sound,  but  unilateral  lesions  are  not 
accompanied  by  any  marked  impairment  of  the  acuity  of 
hearing ;  the  explanation  being  that  there  is  in  all  proba- 
bility a  semi-decussation  of  auditory  afferent  fibres  in  the 
corpus  trapezoides,  each  superior  temporal  gyrus  being  thus 
in  connection  with  both  ears.  Extensive  lesion  of  the  first 
and  second  temporal  gyrus  of  the  left  side  in  their  posterior 
two  thirds  produces  "  word-deafness,"  or  inability  to  com- 
prehend words  spoken.  On  account  of  the  action  of  the  audi- 
tory word  centre  as  the  all-important  centre  for  the  origina- 
tion of  speech,  word-deafness  usually  entails  also  inability  to 
speak  and  inability  to  comprehend  written  language.  Bi- 
lateral lesions  of  the  upper  two  temporal  gyri  produce  total 
loss  of  language,  both  receptive  and  expressive,  and  the 
patient's  understanding  is  reduced  to  the  comprehension  of 
gesture  (mimetic  language)  and  he  can  express  his  thought 
only  by  gesture  (mimetic  expression).  Such  a  condition  is 
necessarily  accompanied  by  great  mental  impairment. 

Partial  lesion  of  these  convolutions  upon  the  left  side 
produces  varying  degrees  of  word-deafness,  paraphasia  and 
paragraphia.  Irritative  lesions  in  this  region  may  produce 
auditory  hallucination,  and  then  such  phenomena  may  occur 
as  the  warnings  of  a  general  convulsion. 

Damage  in  the  region  of  the  uncinate  convolution  may  be 
associated  with  olfactory  and  gustatory  hallucination  or  by 
epileptiform  attacks  preceded  by  warnings  of  a  similar  nature. 
In  a  case  of  tumour  of  the  uncinate  gyrus,  the  patient  was 
haunted  by  a  persistent  disagreeable  odour.  Loss  of  smell 
and  taste  do  not  occur,  and  in  explanation  stands  the 
anatomical  fact  that  the  olfactory  tract  is  connected  with 
both  uncinate  gyri.  The  paths,  however,  of  gustatory  im- 
pressions are  not  known. 

In  a  considerable  number  of  cases  of  large  tumour  of 
the  temporal  lobe,  loss  of  the  knee-jerk  has  been  observed 
upon  the  opposite  side  of  the  body,  but  in  many  of  these  cases 
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the  lenticular  nucleus  was  also  involved.  Tumours  of  the  tem- 
poral lobe  in  the  process  of  growth  generally  extend  towards 
the  optic  thalamus,  and  by  pressure  on  or  invasion  of  the 
internal  capsule  produce  hemiplegia  as  a  late  result. 


Internal  Capsule 

This  column  of  white  fibres  lying  between  the  lenticular 
nucleus  externally  and  the  caudate  nucleus  and  optic  thala- 
mus internally,  is  the  principal  path  of  fibres  entering  and 
leaving  the  cerebrum.  The  anterior  limb  consists  of  the 
corticipetal  and  corticifugal  fibres  of  the  prefrontal  lobe 
behind  which  lie  the  fibres  subserving  the  conjugate  move- 
ments of  the  head  and  eyes.  •  At  the  knee  of  the  capsule  lie 
the  fibres  for  the  movements  of  the  face  and  tongue — geni- 
culate fascicle.  In  the  posterior  limb  are  situated  the  pyra- 
midal fibres  for  the  movements  of  face,  upper  extremity, 
trunk,  and  lower  extremity,  behind  which  are  placed  the 
tract  of  common  sensation,  the  auditory  radiation  and  the 
optic  radiation  in  that  order  from  before  backwards. 

Vascular  supply, — The  capsule  is  supplied  by  three  arteries 
noted  for  the  frequency  with  which  cerebral  haemorrhage  is 
due  to  their  rupture.  They  are  often  known  as  the  arteries  of 
cerebral  haemorrhage.  The  anterior  of  these  is  the  lenticulo- 
striat©  artery,  supplying  the  anterior  limb  of  the  capsule  and 
the  caudate  nucleus.  The  lenticulo-optic  artery  supplies  the 
posterior  limb,  while  the  external  optic  artery  supplies  the 
optic  radiation.  These  arteries  are  branches  of  the  middle 
cerebral  artery ;  from  their  origin  they  pass  outwards  guided 
by  the  crus  cerebri  to  the  lenticular  nucleus,  then  bending 
inwards,  they  take  a  direct  course  across  the  internal  capsule 
to  their  destinations  in  the  caudate  nucleus,  optic  thalamus 
and  pulvinar  thalami  respectively.  The  usual  position  in 
which  rupture  of  these  vessels  takes  place  is  before  they 
enter  the  capsule,  while  they  are  lying  in  the  lenticular 
nucleus. 

Symptoms, — The  characteristic  symptoms  produced  by 
lesion  of  the  internal  capsule  are  hemiplegia,  hemianaesthesia 
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(never  absolute)  and  hemianopia,  in  such  combination  as  the 
extent  and  position  of  the  lesion  and  the  anatomical  arrange- 
ment of  the  fibres  in  the  capsule  determine.  Aphasia  never 
results  from  damage  in  this  region,  though  some  dysarthria 
may  be  present  when  the  geniculate  fascicle  is  involved.  Irri- 
tative symptoms  (convulsions,  etc.)  do  not  occur  as  primary 
symptoms. 

Basal  Ganglia 

[Caudate  Nucleus^  Lenticular  Nucleus,  Optic  Thalamus) 

When  localising  symptoms  of  lesions  in  these  regions  occur 
they  are  the  result  of  secondary  involvement  of  the  internal 
capsule.  It  has  been  stated  that  choreiform  movement 
and  intention  tremor  result,  in  -some  cases,  from  damage  to 
these  structures,  and  the  statement  may  be  correct,  although 
such  phenomena  are  in  most  cases  probably  the  result  of 
nmltiple  small  lesions  of  the  cortex  in  the  motor  region. 

Mesencephalon 

This  region  includes  the  quadrigeminal  bodies,  the  nuclei 
of  the  third  and  fourth  nerves,  the  superior  cerebellar 
peduncles,  the  upward  prolongation  of  the  fillet  or  chief 
sensory  tract  and  the  crura  cerebri,  with  the  origin  of  the 
third  pair  of  nerves.  Close  to  the  crura  cerebri  are  the 
optic  tracts. 

Lesions  in  this  situation  are  often  productive  of  charac- 
teristic symptoms.  The  association  of  unilateral,  or  more 
often  bilateral,  ataxy  with  irregular  ocular  palsy  from 
simultaneous  involvement  of  the  superior  peduncles  and 
the  oculo-motor  nuclei  is  the  rule  in  lesions  of  the  dorsal 
part  of  the  mesencephalon,  and  this  syndrome  is  often  called 
"NothnagePs  sign,"  after  the  physician  who  first  drew 
attention  to  it.  Pathognomonic  as  a  local  sign  of  lesion  in 
this  region  is  paralysis  of  the  upward  movement  of  the  eyes 
or  of  the  downward  movement,  or  of  both  upward  or  down- 
ward movements,  the  lateral  movements  being  intact.  It  is 
only  in  disease  of  the  anterior  part  of  the  corpora  quadri- 
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gemina  that  the  Argyll  Robertson  pupil  phenomenon  occurs 
as  the  result  of  a  gross  lesion.  Optic  neuritis  tends  to  be 
absent,  or,  having  been  present,  it  disappears  as  the  third 
nerve  nuclei  are,  early  or  later,  involved. 

Extension  of  the  lesion  or  pressure  may  cause  hemianopia 
or  hemiplegia,  since  the  optic  radiations  and  the  pyramidal 
tracts  are  in  close  proximity.  A  lesion  in  tlie  dorsal  part 
of  the  mid-brain  beneath  the  posterior  colliculus  and  limited 
to  one  side  is  the  only  lesion  capable  of  producing  complete 
hemianaesthesia  to  all  forms  of  stimulation,  since  it  is  only 
in  this  region  that  the  sensory  tracts  are  collected  within  a 
comparatively  small  area.  Localisation  is  often  easy  when 
the  basal  portion  of  the  mesencephalon  is  involved,  for  here 
the  cms  and  the  third  nerve  are  likely  to  be  involved  to- 
gether, and  the  classic  syndrome  is  hemiplegia  of  the 
opposite  side  with  third-nerve  paralysis  upon  the  same  side. 
Extension  of  growth  across  the  interpedal  space  may  involve 
the  other  third  nerve,  and  the  other  cms,  giving  rise  to 
hemiplegia,  or  double  hemiplegia,  with  crossed  unilateral  or 
bilateral  third-nerve  palsy.  From  pressure  upon  the  neigh- 
bouring optic  tract  hemianopia  with  Wernicke's  pupil 
phenomenon  may  occur  in  dorsally  situated  tumours. 
Hydrocephalus  results  early  in  most  cases  from  obliteration 
of  the  Sylvian  aqueduct. 

Pons  Varolii 

The  chief  anatomical  structures  upon  the  involvement  of 
which  localisation  depends  are  the  nuclei  of  the  sixth  nerve, 
of  the  facial  nerve,  and  the  motor  nucleus  and  sensory  trunk 
of  the  fifth  nerve,  the  middle  peduncle  of  the  cerebellum 
and  the  pyramidal  tract. 

The  most  characteristic  symptom  of  pontine  disease  pre- 
sents when  the  nucleus  of  the  sixth  nerve  is  involved.  Each 
sixth  nucleus  subserves  the  conjugate  movement  of  both 
eyes  to  its  own  side,  and  injury  of  one  sixth  nucleus  pro- 
duces loss  of  lateral  conjugate  movement  to  the  same  side, 
a  form  of  paralysis  that  does  not  result  except  from  a  lesion 
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in  this  situation.  The  facial  nucleus  and  the  fifth  nucleus  I 
and  sensory  trunk  are  often  involved  and  hemiplegia  often  J 
appears  from  involvement  of  the  pyramidal  tracts,  so  that  I 
the  very  striking  association  of  hemiplegia  with  crossed! 
facial  antesthesia,  atrophic  palsy  uf  the  face  or  of  the  I 
muscles  of  mastication  may  occur;  frequently  both  tKeJ 
latter  conditions  are  present  in  pontine  crossed  hemiplegia.  J 
Ataxy  is  not  mre,  and  sometimes  intention  tremor  mayl 
occur. 


When  the  lesion  involves  the  pyramidal  path  above  the  1 
pontine  nuclei,  inclusive  of  the  fibres  going  to  the  nuclei,  a 
epastic  paralysis  of  the  face,  masticatory  muscles,  tongue^l 
and  palate  may  co-exist  with  hemiplegia  either  upon  theW 
same  or  upon  the  opposite  side  as  the  lesion  involves  the  ' 
pyramidal  fibres  for  these  nuclei  before  or  after  they  have 
crossed  the  middle  line. 

Optic  neuritis  is  frequently  absent  if  a  tumour  is  situated  i 
on  the  dorsal  region  of  the  pons  and  close  to  the  middle  line^J 
Tumour  of  the  ventral  part  of  the  [ions,  on  the  other  hand) 
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usually  presents  intense  neuritis.  When  optic  neuritis  is 
absent  headache  and  vomiting  are  never  obtrusive  symptoms. 
Hemiantesthesia  may  result,  but  is  never  absolute, 
Parffistheaia  also  occurs.  Preasui-o  and  the  traction  which 
the  enlargement  of  the  pons  may  put  upon  the  auditory 
nerve-roots  may  give  rise  to  deafness. 

Mbddlla  Oblosoata 

The  symptoms  of  lesions  in  this  situation  are  unilateral 


Flo.  30. — Citeeof  punliiX'  iliai'n.-nv  ■ 
ncrvufLiidproCruaiou  of  tuu^iic  1 
affecting  tho  right  arm  iuid  leg. 


or  bilateral  atrophic  paralysis  of  the  lips,  tongue,  palate, 
pharynx,  and  larj-nx,  usually  associated  with  unilateral  or 
bilateral  hemiplegia  {the  face  being  uninvolved).  The  lips 
are  paralysed  and  wasted  when  the  nuclei  of  the  hypo- 
glossal nerve  is  destroyed,  because  the  ueri'e-fibres  supplying 
the  lips,  though  they  rise  in  the  facial  trunk,  yet  have  their 
origin  in  the  hypoglossal  nuclei,  and  join  the  loop  of  the 
facial  trunk  before  it  emerges  from  the  medulla. 

Involvement  of  the  ascending  root  of  the  fifth  nerve  may 
cause  anesthesia  of  the  face  over  the  area  corresponding 
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with  the  distribution  of  the  third  division,  or  third  and 
second  divisions,  of  the  fifth  nerve,  according  as  the  lesion 
is  situated  near  the  cephalic  or  near  the  caudal  end  of  the 
medulla. 

Hemiataxy  upon  the  same  side  results  if  the  inferior 
peduncle  of  the  cerebellum  be  affected. 

Lesions  of  the  medulla  come  under  observation  somewhat 
rarely,  one  reason  being  that  they  tend  to  be  rapidly  fatal 
from  involvement  of  the  respiratory  and  vaso-motor  centres, 
another  that,  so  far  as  the  incidence  of  neoplasms  is  con- 
cerned, the  medulla  resembles  the  spinal  cord  in  being 
rarely  the  seat  of  tumour,  rather  than  the  rest  of  the  central 
nervous  system  in  which  tumours  occur  commonly.  Growth 
not  infrequently  occurs,  however,  alongside  the  medulla, 
having  its  origin  in  the  meninges  or  bone.  In  this  case 
the  nerve-roots  issuing  from  the  bulb  are  often  implicated, 
together  with  the  spinal  accessory,  and  unilateral  bulbar 
paralysis  is  associated  with  paralysis  of  the  muscles  supplied 
by  the  spinal  accessory,  the  stemo-mastoid,  and  the  trape- 
zius.    The  facial  and  auditory  nerves  are  also  often  involved. 

Other  signs  of  note  are  the  presence  of  head  retraction 
and  the  occurrence  of  hydrocephalus. 

Cerebellum 

This  organ,  consisting  of  two  lateral  lobes  united  by  a 
middle  lobe,  is  connected  with  the  brain-stem  by  means  of 
three  peduncles.  The  superior  peduncle  passes  upwards 
and,  decussating  with  its  fellow  beneath  the  aqueduct  of 
Sylvius,  ends  in  the  red  nucleus  of  the  opposite  side,  and 
serves  thus  to  connect  each  lateral  lobe  of  the  cerebellum 
with  the  opposite  cerebral  hemisphere.  The  fibres  of  the 
middle  peduncle  cross  to  the  opposite  side  of  the  pons, 
ending  among  the  niLclei  pontis.  The  inferior  peduncle  or 
restiform  body  contains  the  cerebellar  prolongation  of  the 
dorsal  columns  of  the  spinal  cord  which  conduct  impressions 
from  the  spinal  cord  to  the  same  side  of  the  cerebellum 
(chiefly  the  middle  lobe).     There  is  also  a  large  efferent 
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tract  which,  interrupted  in  Decter's  nucleus,  is  continued 
do¥m  the  antero-lateral  region  of  the  cord,  placing  the  cere- 
bellum in  uncrossed  connection  with  the  latter. 

Symptoms, — The  experimental  researches  of  Ferrier, 
Risien  Russell,  Luciani,  and  others,  have  afforded  us  such 
knowledge  as  to  make  cerebellar  localisation  comparatively 
simple  if  careful  attention  be  paid  to  certain  details. 

The  symptoms  of  chronic  cerebellar  lesions  are,  for  the 
most,  dynamic  symptoms — that  is,  they  appear  when  the 
muscles  are  put  into  their  natural  actions.  Therefore,  the 
physical  and  mental  state  of  the  patient  must  be  moderately 
good  if  they  are  to  be  clearly  demonstrated.  Further,  the 
uncertainty  of  movement  which  accompanies  blindness  may 
confuse  the  observer. 

There  are  three  fundamental  points  that  must  be  borne  in 
mind. 

(1)  Compensation  takes  place  readily  and  quickly  in  the 
cerebellum,  and  localising  symptoms  arising  from  a  tumour 
may  be  now  present,  now  absent,  at  one  time  marked,  at 
another  time  trifling,  but  tending,  as  time  goes  on,  to  become 
constantly  present  and  more  marked.  Repeated  observa- 
tions are  therefore  essential  before  it  is  determined  that 
there  are  no  cerebellar  signs  present. 

(2)  Cerebellar  attitudes  must  not  be  mistaken  for  com- 
pensatory attitudes  {vide  ivfra).  Where  bilateral  ataxy 
exists,  as  is  not  unfrequent,  this  point  is  of  especial 
importance. 

(3)  The  scalp  over  the  cerebellar  region  must  be  shaved 
and  careful  examination  made,  for  in  the  majority  of  instances 
of  cerebellar  tumour  occurring  in  children  the  cerebellar 
region  is  bulged  upon  the  side  of  the  tumour.  This  bulging 
is  often  more  palpable  to  the  flat  of  the  hand  passed  over 
the  surface  than  it  is  visible.  It  goes  without  saying  that 
importance  must  not  be  attached  to  this  phenomenon  as  a 
negative  sign,  nor  alone  as  a  positive  sign  when  the  skull 
is  otherwise  very  asymmetrical. 

Symptoms — lateral  lohe  of  the  cerebellum, — Hemiataxy 
upon  the  side  of  the  lesion  is  a  frequent  symptom,  and  is 
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more  marked  in  the  upjier  than  in  the  lower  extremity. 
There  is  an  irregular  uncertainty  and  unsteadiness  in  the 
performance  of  fine  movements.  To  elicit  these  defects  of 
movement,  the  child  is  asked  (1)  to  touch  mth  hia  index 
finger  the  tip  of  the  observer's  finger  held  in  siich  a  position 
that  he  has  to  raise  the  ann  from  the_  shoulder ;  (2)  to  pick 
up  a  pin  from  a  hard,  flat  surface;  (3)  to  put  his  finger 
through  a  ring  held  at  such  a  distance  that  he  has  to  stretch 
to  accomplish  the  act ;  (4)  to  put  the  peg  into  the  holes  of 
a  criblDagc-liuard,  one  after  the  other.     By  these  means  the 


PlO.  21.— Tiimoiir  of  lutftal  lobe  of  centbelluin  ;  at  first  there 
was  slight  ataxy  (nhicli  disappeared),  Imadachii,  vomiting, 
opticnouritia,  rapidly  (^HiixingbimdtiesB,  anil  loss  of  IcneO'jerkB. 

characteristic  ataxy  is  easily  elicited  in  the  upper  extremity ; 
the  lower  extremity  is  best  tested  by  asking  the  child  (1)  to 
touch  the  observer's  finger  with  his  toe ;  (2)  to  put  hia  heel 
upon  his  other  knee. 

Slight  relative  weakness  is  observ'able  upon  the  hemiataiic 
side  in  proportion  to  the  degree  of  unsteadiness  present. 
The  knee-jerk'  is  often  pecubar.  It  is  usually  increased 
upon  the  side  of  the  lesion,  but  in  many  cases  the  knee-jerks 
may  at  one  time  be  elicited  with  the  greatest  ease,  wliile  at 
another  time  they  may  be  so  difficult  to  obtain,  even  with 
reinforcement,  that  skilled  observers  have  pronounced  them 
absent.     Such   diminution    and    exaggeration   may   occur 


INTKA-CEANIAL   TUMOURS  193 

several  times  upon  the  same  day ;  it  is  usually  most  pro- 
nounced upon  the  side  of  the  lesion. 

Foot  clonus  never  occurs. 

The  plantar  reflexes  are  invariably  flexor  in  uncompli- 
cated cerebellar  disease. 

Most  reliable  as  signs  of  lesion  of  the  lateral  lobe  of  the 
cerebellum  are  (1)  the  position  in  which  the  head  is  held^ 

(2)  the  attitude  assumed  when  the  patient  is  standing,  and 

(3)  the  manner  in  which  he  walks. 

The  cerebellar  position  of  the  head, — Though  far  from  a 
constantly  occurring  or  constantly  present  symptom,  it  may 
be  noticed  at  one  time  or  another  in  two  thirds  of  all  cases 
of  tumour  of  the  lateral  lobe  of  the  cerebellum  in  children. 
As  pointed  out  by  Batten,  the  head  is  inclined  to  the 
shoulder  of  the  same  side  as  the  lesion,  and  the  face  is 
turned  slightly  to  the  opposite  side.  When  the  patient  is 
sitting  up  this  attitude  is  always  assumed  as  the  rest 
position.  It  is  most  striking  when  observed  from  some^ 
distance. 

Attitude  when  standing, — The  body  is  bent  slightly  to- 
wards the  side  of  the  lesion.  The  patient  often  lunges  or 
even  falls  to  the  side  of  the  lesion,  and  this  is  especially 
liable  to  happen  if,  when  the  patient  is  standing,  his  atten- 
tion and  vision  are  suddenly  directed  away  from  his  condition 
of  equilibrium. 

It  cannot  be  too  emphatically  stated  that  if  the  physical 
condition  is  such  that  the  child  can  onlv  make  a  feeble 
attempt  to  stand  and  walk  with  support,  or  if  the  examina- 
tion is  made  when  severe  headache  or  vertigo  is  distressing 
him,  no  reliance  whatever  can  be  placed  upon  the  position 
in  which  he  stands  or  upon  the  direction  in  which  he  falls. 

Gait, — The  body  is  bent  laterally  to  the  side  of  the 
lesion ;  the  lower  extremity  of  that  side  is  used  farther  out- 
side the  vertical  median  plane  of  the  body,  and  it  is  used 
more  slowly  than  is  the  lower  limb  of  the  sound  side.  In 
progression  the  patient  may  lunge  to  the  side  of  the  lesion, 
and  when  attempting  to  walk  straight  and  quickly  he  tends 
to  walk  in  a  curve,  the  concavity  of  which  is  towards  the  side 

13 
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of  the  lesion.  Under  certain  conditions  phenomena  almost 
the  exact  reverse  of  the  above  occur ;  they  have  been  re- 
ferred to  above  as  compensatory  attitudes.  They  are  seen 
generally  when  the  patient  is  better,  while  the  true  cere- 
bellar gait  is  seen  when  ho  is  not  so  well.  The  explanation 
is  simple.  The  patient  is  desirous  of  demonstrating  how- 
well  he  can  walk,  and  he  is  conscious  of  his  hemiataxy  and 
of  the  half  of  the  body  that  is  apt  to  play  him  false.  Con- 
sequently, he  throws  the  weight  of  the  body  over  toward 
the  sound  side,  bending  the  trunk  to  that  side  in  so  doing. 
The  ataxy  present  is  unfavourable  to  his  balance,  and  he 
usually  overdoes  the  correction  and  tends  to  lunge  to  the 
sound  side.  From  the  fact  that  the  body  is  laterally  curved 
in  the  attempt  to  walk  straight  he  tends  to  walk  in  a  curve 
towards  the  sound  side.  The  distinction  between  the  true 
and  the  compensatory  attitude  in  walking  soon  becomes 
apparent  upon  repeated  examination,  for  the  compensatory 
attitude  is  one  of  effort. 

Lesions  of  the  anterior  part  of  the  cerebellum  usually 
involve  the  forward  region  of  both  lateral  lobes.  Bilateral 
ataxy  is  present  and  the  patient  walks  with  the  body  bent 
forwards,  the  arms  being  held  forward  to  save  himself 
should  he  fall — an  event  which  usuallv  occurs  aft^r  he  has 
chased  his  centre  of  gravity  a  few  steps. 

Lesions  of  the  posterior  part  of  the  middle  lobe  of  the 
cerebellum  are  generally  associated  with  a  constant  ten- 
dency to  fall  backward,  and  sometimes  head  retraction  and 
opisthotonos  are  present ;  the  ataxy  here  resulting  is  bi- 
lateral. 

Nystagmus  is  usually  marked,  and  in  lesions  of  the  lateral 
lobe  of  the  cerebellum  the  slow  movements  occur  towards 
the  side  of  the  lesion. 

Pressure  upon  the  cranial  nerves  in  the  posterior  fossa  of 
the  skull  may  produce  cranial  nerve  palsies,  the  seventh  and 
eighth  nerves  being  those  most  frequently  involved. 

Irritative  phenomena  are  usually  very  prominent  sym- 
ptoms in  vascular  lesions  of  the  cerebellum,  but  in  tumour 
and  abscess  they  are  usually  absent.     Forced  movements  of 
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rotation  are  common  in  acute  lesions  of  the  lateral  lobes. 
The  patient  rotates  round  his  lesion.  The  most  common 
variety  is  seen  when  the  position  of  the  patient  in  bed  is 
changed.  A  patient  presenting  such  forced  movements 
usually  lies  prone  in  bed  with  his  face  turned  away  from 
the  side  of  the  lesion.  If  he  is  placed  supine,  he  at  once 
complains  of  intense  vertigo  and  often  vomits,  and  then,  by 
a  series  of  somewhat  shock-like  jerky  movements,  he  rolls 
over  the  lesion  until  the  original  ])osition  is  reached.  If 
such  a  patient  be  placed  in  the  sitting  or  standing  position, 
he  dives  towards  the  side  of  the  lesion  directly  support  is 
taken  away ;  he  does  not  fall  passively. 

In  connection  with  lesions  of  the  middle  lobe,  Dr. 
Hughlings  Jackson  has  described  attacks  of  tetanus-like 
spasm  associated  with  opisthotonos  (cerebellar  fits). 

The  Relative  Importance  of  the  Individual  Localising 

Signs. 

Mental  alteration. — In  children  this  is  often  of  value  as 
a  local  indication.  Any  lesion  of  the  cerebral  hemisphere 
occurring  before  the  age  of  eight  years  renders  a  child 
*'  backward  "  in  speech  and  education,  in  })roportion  to  the 
extent  of  the  damage  to  the  brain.  Such  backwardness  is 
extremely  marked  in  bilateral  lesions  of  the  frontal  lobe  of 
an  atrophic  nature  (see  Cerebral  Diplegia). 

Marked  perversity  sometimes  occurs  in  local  lesions  of 
the  frontal  temporal  and  occipital  lobes,  and  mental  sym- 
ptoms, similar  to  those  seen  in  the  juvenile  forms  of  general 
])aralysis,  have  been  present  in  some  cases  of  tumour  of  the 
frontal  lobe. 

Slowness  of  cerebration  and  lethargy  are  indications 
of  the  effects  of  prolonged  increase  of  the  intra-cranial 
pressure. 

Delirium  and  mania  occurring  in  intra-cranial  tumour 
are  usually  the  results  of  some  secondary  process,  such  as 
softening  round  the  tumour,  meningitis,  or  hydrocephalus, 
with  extreme  intra-cranial  tension. 
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Speech  defects, — Aphasia,  word-blindness  and  word-deaf- 
ness are  positive  indications  of  lesions  involving  the  third 
frontal  convolution,  angular  gyrus,  and  the  two  upper 
temporal  convolutions  of  the  left  hemisphere  respectively. 

The  absence  of  these  signs,  however,  is  no  indication  that 
the  corresponding  regions  are  free  from  involvement. 

Articulatory  defects  are  practically  always  due  to  a  lesion 
of  the  brain-stem  which  either  interrupts  the  pyramidal 
fibres  for  speech  (lesions  of  mesencephalon  and  pons),  or 
damages  the  hypoglossal  nucleus  and  nucleus  ambiguus  in  the 
medulla.  In  rare  cases  such  defects  may  result  from  involve- 
ment of  the  hypoglossal  vagus  and  bulbar  accessory  roots. 

Fits, — The  occurrence  of  minor  attacks,  especially  lapses 
of  consciousness  followed  by  odd  movements,  when  associated 
with  general  signs  of  intra-cranial  tumour  are  of  great  im- 
portance and  indicate  that  the  tumour  is  situated  either  in 
the  prefrontal  anterior  part  of  the  temporal  or  external  part 
of  the  occipital  lobes,  the  probability  being  in  favour  of  a 
situation  in  one  of  the  two  former  rather  than  in  the  latter. 

Sensory  hallucinations  are  often  pathognomonic  of  the 
situation  of  the  lesion.  Those  of  vision,  such  as  bright  flashes 
of  light,  stars,  balls  of  fire,  etc.,  point  to  the  occipital  lobe 
and  they  are  often  followed  by  temporary  hemianopia,  partial 
or  complete.  Halhicination  of  hearing  indicates  the  temporal 
lobe  (posterior  part),  provided  there  is  no  sign  of  implication 
of  the  auditorv  nerves  or  of  the  labvrinth.  Hallucinations 
of  taste  and  smell  are  evidences  that  the  region  of  the 
uncinate  gyrus  is  involved.  Such  hallucinations  may  be 
associated  with  slight  impairment  of  consciousness,  or  with 
loss  of  consciousness,  with  or  without  general  convulsion. 

Localised  sensory  fits  may  result  from  a  lesion. of  the  gyrus 
fornicatus  or  of  the  central  region  of  the  opposite  side.  If 
they  are  followed  at  a  later  date  by  Jacksonian  attacks  com- 
mencing in  the  same  region,  or  if  they  are  associated  with 
monoplegia,  the  gyrus  fornicatus  may  be  excluded  as  the 
seat  of  disease. 

Localised  convulsion  (Jacksonian  or  organic  epilepsy)  in- 
dicates a   lesion  in  that  part  of  the  central  convolutions. 
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corresponding  with  the  part  of  the  body  in  wliich  the  spasm 
commences.  The  indication  is  of  great  value  when  it  occurs 
early  in  the  course  of  intra-cranial  tumour,  general  signs  of 
the  latter  being  present,  and  especially  when  the  monospasm 
is  followed  by  temporary  monoplegia. 

Jacksonian  attacks,  however,  when  unaccompanied  by 
general  signs  of  intra-cranial  growth,  may  be  simple  signs  of 
idiopathic  epilepsy.  When  they  appear  for  the  first  time 
late  in  the  course  of  an  intra-cranial  growth,  they  are  of  no 
localising  value,  but  are  local  fulmi nations  resulting  from 
the  malnutrition  and  lessened  stability  of  the  cortical  grey 
matter  which  chronic  increased  intra-cranial  pressure  and 
especially  hydrocephalus  produce. 

Bilateral  local  convulsion  commencing  simultaneously  in 
symmetrical  parts  of  the  body  is  indicative  of  a  lesion  of  the 
frontal  lobe. 

Rarely,  bilateral  Jacksonian  attacks,  commencing  in  the 
lower  extremities,  have  been  the  result  of  a  tumour  of  the 
falx  cerebri  involving  the  paracentral  lobules  of  both  sides, 
but  in  such  cases  the  attacks  are  usually  unilateral,  occur- 
ring now  on  one  side  and  now  on  the  other. 

General  convulmomf. — Almost  every  variety  of  the  above- 
mentioned  local  fits  may  end  in  general  convulsion.  As 
early  manifestations  of  intra-cranial  tumour  they  are  most 
common  in  disease  of  the  frontal  and  anterior  part  of  the 
temporal  lobe.  As  late  manifestations  they  may  occur  wher- 
ever be  the  disease,  except  when  the  lesion  is  confined  to 
the  cerebellum. 

Smell  and  taste. — Unilateral  loss  of  smell  indicates  damage 
to  the  corresponding  olfactory  tract  as  the  only  possible 
cause,  provided  the  nasal  cavity  of  that  side  be  healthy. 

Unilateral  loss  of  taste  may  indicate  either : 

(1)  A  lesion  of  the  fifth  nerve  under  the  skull  if  it  is 
associated  with  facial  anaesthesia. 

(2)  A  lesion  of  the  facial  nei'A^e  in  the  temporal  bone,  if 
facial  paralysis  of  peripheral  type  be  present. 

(3)  A  functional  condition,  if  accompanied  by  hemi- 
anesthesia. 
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(4)  Involveniont  of  the  chorda  tympani. 

Vision, — Hemianopia  indicates  invariably  a  lesion  of  the 
cuneiis,  optic  radiation,  or  optic  tract.  If  the  pupil  does  not 
contract  to  a  spot  of  light  thrown  on  to  the  blind  half  of 
either  retina,  the  pupil  reflex  fibres  which  leave  the  optic 
path  at  the  external  geniculate  body  are  also  involved,  and, 
therefore,  the  point  of  damage  is  in  some  part  of  the  optic 
tract  and  associated  hemiplegia  is  a  confirmatory  sign  duo 
to  involvement  of  the  contiguous  crus  cerebri.  This  sign  is 
called  Wernicke's  hemianojnc  pupillary  phenomenon. 

If  the  pupil  react  on  stimulation  of  the  blind  half  of  the 
retina,  the  optic  tract  nmst  be  intact  and  the  disease  situated 
in  the  optic  path  from  cuneus  to  thalamus.  If  hemianaes- 
thesia  be  present,  the  disease  is  certainly  involving  the  optic 
radiation ;  if  not,  the  cuneus  must  be  the  seat  of  damage. 

Quadrantic  hemianopia  is  nearly  always  the  result  of  a 
lesion  in  the  cuneo-lingualis,  the  cuneus  corresponding  with 
the  upper  retinal  quadrants,  the  lingualis  with  the  lower 
halves  of  the  retime.  Bitemj)()ral  hemianopia  is  of  rare 
occurrence.  It  is  met  with  in  tumour  of  the  pituitary  body 
which  involves  the  anterior  j)art  of  the  chiasma  in  the 
middle  line. 

Total  blindness  resulting  from  optic  neuritis  renders  it 
impossible  to  investigate  the  condition  of  the  visual  fields, 
and  several  cases  have  come  under  the  writer's  notice  abso- 
lutely blind  from  optic  neuritis,  in  which  the  visual  fields 
had  not  been  investigated  before  vision  was  lost,  neither  was 
the  patient  aware  of  any  hemianopic  defect  so  long  as  his 
vision  lasted ;  yet  t\\e  "post-mortevi  investigations  showed  that 
hemianopia  must  have  been  present  at  an  early  stage.  Such 
total  blindness  may,  therefore,  deprive  the  physician  of  one 
of  the  most  valuable  local  indications. 

Optic  neuritis,  as  has  been  already  stated,  is  of  no  localis- 
ing value.  Its  absence  where  other  signs  render  the  presence 
of  intra-cranial  tumour  probable  suggests  a  lesion  in  the 
dorsal  part  of  the  pons  or  of  the  medulla.  If  in  a  case 
of  intra-cranial  tumour  optic  neuritis  disappears  \\\i\v  the 
onset  of  ophthalmoplegia  in  one  or  both  eyes,  the  lesion  is 
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situated  in  the  mesencephalon  and  involves  the  oculo-motor 
nuclei. 

Unilateral  optic  atrophy,  especially  when  the  atrophy 
commences  at  one  edge  of  the  disc  and  gradually  invades 
the  whole  disc,  wnth  corresponding  loss  of  the  visual  field,^ 
must  be  due  to  tumour  compressing  the  optic  nerve.  Bi- 
temporal atrophy  with  bitemporal  hemianopia  is  always  the 
result  of  growth  in  the  pituitary  region  involving  the 
anterior  part  of  the  chiasma. 

Crossed  amblyopia  is  in  nearly  all  cases  a  sign  of  hysteria^ 
and  is  associated  with  functional  heniiaiuesthesia.  It  is  not 
often  met  with  in  children  until  they  approach  the  age  of 
puberty.  Occurring  with  other  signs  of  intra-cranial  tumour, 
it  may  indicate  a  lesion  of  the  angular  gyrus  of  the  same 
side  as  the  most  restricted  field,  or  it  may  be  simply  an 
hvsterical  manifestation  associated  with  intra-cranial  tumour. 


Ocular  Phenomena. 

Inequality  of  the  pupil  is  of  no  localising  value.  Loss  of 
the  reflex  contraction  to  light,  with  preservation  of  the  con- 
traction upon  convergence,  is  an  important  indication  of  a 
lesion  in  the  region  around  the  posterior  conmiissure, 
whether  the  loss  be  unilateral  or  bilateral.  For  the  Argyll 
Robertson  pupil  so  frequently  caused  by  tabes  dorsalis  and 
antecedent  syphilis  m  adults  is  not  so  caused  in  children, 
the  only  comparable  infantile  condition  in  which  it  is  found 
being  the  juvenile  form  of  general  paralysis. 

Paralysis,  partial  or  complete,  of  the  movements  of  con- 
jugate deviation  is  by  far  the  most  certain  localising  ocular 
sign.  Loss  of  the  lateral  conjugate  movements  can  only 
occur  from  a  lesion  of  the  sixth  nucleus  of  that  side  towards 
which  the  movement  is  lost. 

Loss  of  the  vertical  conjugate  movements  places  the 
lesion  of  necessity  in  the  mesencephalon,  close  to  the  aque- 
duct of  Sylvius. 

Ocular  paralysis  of  irregular  type,  i,  e.  not  corresponding 
with  nuclear  peripheral  nerve  supply,  or  paralysis  of  the 
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yertical  conjugate  movements  when  associated  with  ataxy, 
constitute  strong  presumptive  evidence  of  a  lesion  in  the 
region  of  the  corpora  quadrigemina  (NothnageVs  syndrome) . 

Ocular  paralysis  of  peripheral  nerve  distribution  (third, 
fourth,  and  sixth  nerve  palsy)  is  of  importance  when 
occurring  early  in  the  course  of  intra-cranial  tumour,  i.e. 
within  the  first  six  months  after  general  symptoms  have 
appeared.  Such  paralysis  can  only  be  produced  by  involve- 
ment of  the  nerve  either  between  its  nucleus  of  origin  and 
the  surface  of  the  brain,  or  between  its  superficial  origin 
from  the  brain  and  its  exit  from  the  skull.  Consequently, 
the  third  nerve,  having  the  shortest  course,  can  be  involved 
in  a  lesion  limited  to  the  following  situations — the  crus 
cerebri,  the  interpedal  space,  the  internal  lappet  of  the 
temporal  lobe,  the  cavernous  sinus,  and  the  sella  turcica. 
On  the  other  hand,  the  fourth  and  sixth  nerves,  ha\nng  a 
much  longer  course,  are  exposed  to  possible  direct  pressure 
from  growth  in  any  spot  contiguous  to  the  course  of  the 
nerves. 

The  situation  of  the  lesion  is  certainly  the  region  of  the 
interpedal  space  when  both  third  nerves  are  paralysed,  and 
most  probably  the  lower  part  of  the  pons,  or  the  dorsum 
ephippii  of  the  occipital  bone  when  both  sixth  nerves  are 
paralysed. 

Fifth  nerve. — Anaesthesia  of  the  face  over  the  distribution 
of  the  three  divisions  of  the  trigeminus  associated  with 
paralysis  of  the  masseter  temporal  and  myohyoid  muscles 
(these  being  mentioned  since  they  are  the  most  easily 
examined  of  the  muscles  supplied  by  the  fifth  nerve), 
indicate  either  a  lesion  of  the  pons  close  to  the  exit  of  the 
nerve,  or  a  lesion  between  the  superficial  origin  of  the  nerve 
and  the  Grasserian  ganglion,  or  a  complete  involvement  at 
the  site  of  the  ganglion.  Involvement  of  the  branches 
separately  is  usually  the  result  of  growth  involving  the  dura 
mater  or  bone  of  the  middle  fossa  of  the  skull.  It  must  be 
borne  in  mind,  however,  that  the  sensory  part  of  the 
trigeminus  takes  its  origin  from  a  long  column  of  cells  ex- 
tending from  the  third  cervical  segment  of  the  spinal  cord 
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as  high  as  the  pons,  and  that  the  lower  group  of  these  cells 
supplies  the  central  part  of  the  face,  while  an  upper  group 
(medullo-pontine  group)  supplies  the  upper  face  and  anterior 
portion  of  the  scalp ;  therefore,  lesions  of  the  upper  spinal 
cord,  medulla,  and  pons  may  cause  anaesthesia  over  the  lower 
part  of  the  face,  lower  and  middle  portions,  or  over  the  whole 
area  of  the  fifth  distribution  respectively,  according  to  their 
position,  without  any  motor  paralysis,  for  the  motor  imcleus 
of  the  fifth  nerve  is  placed  in  the  pons  about  on  a  level 
Avith  the  exit  of  the  nerves. 

The  division  of  the  cells  of  origin  of  the  sensory  fifth 
into  groups  is  an  arbitrary  division.  Anatomically,  the  cell 
column  is  continuous. 

The  facial  nerve. — Involvement  of  the  facial  nerve  in  a 
lesion  causes  facial  paralysis  of  an  atrophic  type,  the  affected 
muscles  presenting  the  reaction  of  degeneration.  It  is 
especially  important  that  there  should  be  no  confusion 
between  such  peripheral  facial  palsy  and  facial  paralysis 
resulting  from  lesion  of  the  pyramidal  fibres  in  any  part  of 
their  course  from  the  central  cortex  to  the  facial  nucleus. 
From  certain  anatomical  peculiarities,  it  is  easy  to  deter- 
mine the  point  at  which  the  facial  nerve  is  involved.  The 
effect  of  a  lesion  in  the  various  parts  of  the  nerve  here 
follows  : 

Facial  nucleus, — The  orbicularis  palpebrarum  and  oris 
are  not  affected,  since  these  muscles  are  probably  supplied 
from  the  oculo-motor  nuclei  and  the  hypoglossal  nuclei 
respectively.  (No  case  has  been  reported,  so  far  as  the 
writer  is  aware,  of  a  lesion  confined  to  this  nucleus  alone.) 

Superficial  origin  to  geniculate  ganglion. — The  whole  face 
is  involved,  and  there  is  no  loss  of  taste  upon  the  same  side 
of  the  tongue.  Affection  of  the  contiguous  auditory  nerve 
is  common. 

Geniculate  ganglion  to  origin  of  chorda  tgrnpani. — The 
whole  face  is  involved,  the  taste-fibres  entering  the  facial 
nerve  at  the  geniculate  ganglion  are  involved,  producing 
unilateral  loss  of  taste.  Hyperacusis  may  result  if  the 
lesion  be  above  the  nerve  to  the  stapedius  muscle. 
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Below  origin  of  chorda  tynipani. — Tliero  is  no  unilateral 
loss  of  taste,  and  as  in  this  situation  the  facial  nerve  is 
dividing  into  its  branches,  one  of  these — temporal,  facial,  or 
cervical  facial,  is  likely  to  be  involved  to  a  greater  degree 
than  the  other. 

Auditory  nerve, — This  nerve  is  often  involved  with  the 
preceding,  and  such  involvement  indicates  a  lesion  either 
close  to  its  exit  from  the  medulla  or  in  the  temporal  bone. 
It  is  most  necessary  to  ascertain  that  deafness,  when  present, 
is  not  of  old  standing,  that  it  is  true  nerve-deafness,  and 
that  there  is  no  tympanic  disease  present,  before  a  lesion 
involving  the  auditory  nerve  is  judged  to  exist. 

Ninth,  tenth,  eleventh,  and  twelfth  nerves. — Paralysis  of 
these  nerves  from  gross  central  disease  is  hardly  ever  met 
with  clinically,  since  the  existence  of  a  gross  lesion  in  the 
region  of  the  vaso-motor  and  respiratory  centres  is  incom- 
patible with  life. 

These  nerves  are  most  frequently  damaged  by  growths 
involving  the  meninges  at  the  side  of  the  medulla  or  in- 
volving the  base  of  the  skull  in  the  posterior  fossa.  Para- 
lysis of  the  tongue,  palate,  pharynx,  larynx,  sterno-mastoid, 
and  trapezius  are  the  results. 

Hemiplegia  is  a  most  important  localising  sign,  for  its 
presence  implies  that  the  lesion  is  situated  either  in  or  close 
to  the  course  of  the  pyramidal  system.  When  uncompli- 
cated, it  further  localises  the  disease  to  some  situation  above 
the  tentorium ;  for  disease  of  the  brain-stem  either  involves 
both  pyramidal  tracts  or  produces  a  hemiplegia  associated 
with  nuclear  palsies  or  with  alternate  cranial  nerve  palsies. 
In  the  pontine  region  hemiataxy  is  also  associated.  The 
following  are  the  chief  s^inptom  combinations : 
Above  the  tentorium.  Pure  hemiplegia. 
Crus  cerebri.  Hemiplegia   and   alternate    third 

nerve  paralysis. 
Mesencephalon.  Hemiplegia  ;  nuclear  ocular  palsy  ; 

hemiataxy    upon    the    hemi- 
plegia side. 
Pons.  Hemiplegia  with   alternate  fifth,. 
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seventh,    and    eighth    nerve 
palsy  ;  hemiataxy  upon  either 
side. 
Medulla.  Hemiplegia  not  involving  the  face ; 

hemiataxy  upon  the  opposite 
side  to  the   hemiplegia  ;    al- 
ternate ninth,  tenth,  eleventh,, 
and  twelfth  nerve  palsies. 
When  it  is  determined  that  the  lesion  producing  hemi- 
plegia is  situated  above  the  tentorium  the  following  points, 
are  of  use  in  ascertaining  its  probable  situation : — 

If  the  hemiplegia  commence  as  a  monoplegia  and  slowly 
extend,  and  especially  if  local  convulsion  occurs,  the  lesion 
is  presumably  situated  either  in  the  cortex  or  underneath 
the  cortex  in  the  central  region  ;  but  if,  while  commencing 
as  a  local  paralysis,  it  I'apidly  progresses,  and  is  associated 
vnth  later  appearing  hemianajsthesia  or  hemianopia,  the 
internal  capsule  is  the  probable  seat  of  the  lesion. 

It  must  be  borne  in  mind  that  the  pyramidal  tract  in  its 
iiitra-cranial  course  seems  very  resistant  to  pressure,  and  it 
is  very  rare  for  a  growth  to  produce  hemiplegia  unless  the 
pyramidal  tract  is  actually  involved,  and  tumours,  especially 
those  growing  from  the  meninges  at  the  base  of  the  brain^ 
may  cause  great  distortion  of  the  brain-stem  without  any 
physiological  abrogation  of  the  function  of  the  white  tracts 
of  the  region  pressed  upon. 

Cerebral  paraplegia  may  be  due  either  to  a  lesion  involving 
both  the  centres  for  the  lower  extremities  in  the  paracentral 
lobules,  a  condition  which  results  if  a  tumour  arise  in  that 
part  of  the  falx  cerebri  separating  these  two  lobes,  or  it  may 
be  caused  by  a  pontine  lesion  situated  ventrally  and  imme- 
diately between  the  pyramidal  tracts  involving  the  mesial 
fibres  of  each  tract,  these  being  the  fibres  for  the  lower 
extremities. 

Monoplegia  is  in  a  large  majority  of  cases  indicative  of  a 
lesion  of  the  cortex  of  the  central  convolution  of  the  opposite 
side  or  of  the  underlying  white  matter.  It  must  be  remem- 
bered, however,  that  small  lesions  of  the  internal  capsule. 
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pons,  and  brain-stem,  if  commencing  in  the  course  of  the 
pyramidal  fibres  may  cause  paralysis  strictly  limited  to  one 
limb,  but  in  such  cases  local  epilepsy  never  arises,  and 
unless  the  lesion  remain  stationary,  other  symptoms  soon 
arise  which  obviate  any  confusion. 

Hemiana)sthesia  is  not  a  common  sign  of  value  in  localisa- 
tion, for  it  would  appear  that  sensory  functions  are  not  firmly 
localised  in  the  brains  of  young  children.  Moreover  defects 
of  sensibility  not  amounting  to  complete  loss  to  touch  and 
pain  are  very  difficult  to  investigate  in  young  patients,  since 
the  outcry  resulting  from  the  application  of  a  painful  stimu- 
lus is  almost  the  only  means  of  judging  as  to  the  condition 
of  sensibility.  Hemiansesthesia  may  result  either  from  a 
lesion  of  the  internal  capsule  or  from  a  lesion  in  the  tegmen- 
tum in  some  part  of  its  course  from  the  mesencephalon  to 
the  medulla.  If  the  sensory  loss  be  severe  or  absolute,  the 
lesion  is  certainly  in  the  tegmentum. 

Hemiataxy  is  one  of  the  most  important  localising  signs, 
and  its  presence  places  the  lesion  below  the  tentorium.  It 
may  result  from  disease  involving  either  the  restiform  body, 
pons,  lateral  lobe  of  the  cerebellum,  middle  or  superior 
peduncle  of  the  cerebellum  of  the  same  side,  or  the  red 
nucleus  of  the  opposite  side.  Bilateral  ataxy  is  usually  the 
result  of  extension  of  disease  across  the  middle  line  of  the 
brain-stem  or  cerebellum  and  the  involvement  of  one  of  the 
above-mentioned  structures  upon  both  sides.  Lesion  of  the 
inferior  vermiform  process  of  the  cerebellum  causes  ataxy 
which  is  bilateral  from  its  first  appearance.  Intention 
tremor  similar  to  that  occurring  in  disseminated  sclerosis  is 
sometimes  seen  in  connection  with  lesions  of  the  restiform 
body ;  choreiform  movements,  myoclonic  movements,  and 
athetoid  movements  are  most  valuable  indications,  though 
they  are  of  somewhat  rare  occurrence.  They  are  due,  as  a 
rule,  to  widely-spread  partial  lesions  of  the  central  cortex. 

Course  of  the  disease, — With  the  exception  of  some  cases 
of  tuberculosis  and  syphilitic  tumours  and  those  cases  in 
which  the  situation  and  early  diagnosis  of  the  growth  allow 
of  successful  surgical  interference,  it  may  be  said  that  the 
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course  is  invariably  progressive  towards  a  fatal  results 
There  is  no  doubt  whatever  that  in  some  cases  of  tuber- 
culous tumour  under  appropriate  treatment  the  disease 
may  become  obsolete  even  after  pronounced  symptoms  have 
appeared;  but  this  happy  result  occurs  so  seldom  that  it 
cannot  be  considered  in  prognosis. 

Syphilitic  tumour  may  disappear  under  treatment,  but 
not  infrequently  some  disability  persists,  such  as  recurring 
convulsion,  or  monoplegia.  These  persistent  symptoms  may 
be  caused  either  by  cicatrisation,  which  follows  the  healing 
of  the  gumma,  or  by  arterial  disease  so  frequently  present 
in  the  immediate  neighbourhood  of  such  a  growth. 

The  progress  of  a  tumour  is  generally  slow,  but  scmietimes 
it  may  be  rapid.  Rarely  is  it  uniform,  and  periods  in  which 
there  is  exacerbation  of  the  symptoms  alternate  with  periods 
of  diminution.  Sometimes  the  symptoms  disappear  almost 
completely  and  the  false  hope  may  be  entertained  that  the 
tumour  has  resolved,  especially  if  the  disappearance  of 
symptoms  has  coincided  with  the  exhibition  of  mercury » 
How  rarely  such  tumours  are  really  syphilitic  can  be 
gathered  from  the  number  of  cases  reported  cured  or  im- 
proved in  which,  subsequently,  the  necropsy  reveals  the 
presence  of  neoplasm,  such  as  sarcoma,  etc.  The  following 
case  illustrates  the  disappearance  of  symptoms  for  a  long 
period.  A  boy,  aged  11  years,  had  an  attack  of  "brain 
fever"  associated  with  optic  neuritis,  and  during  the  second 
fortnight  of  his  illness  he  lay  apparently  in  a  dying  con- 
dition. He  had  completely  recovered  at  the  end  of  seven 
weeks.  During  the  next  four  and  a  half  years  he  progressed 
well  at  his  business,  but  at  intervals  of  about  six  months  he 
would  play  truant  and  be  afraid  to  return  home  lest  he 
should  be  scolded.  His  parents  said  that  this  conduct  was 
entirely  against  his  usual  nature.  At  the  age  of  16  years 
he  came  to  hospital  for  defect  of  sight  and  was  found  to 
have  uniocular  hemianopia,  which  was  ra])idly  followed  by 
atrophy  of  half  the  disc.  No  other  sign  of  disease  was 
present.  Fourteen  days  later  he  fell  in  a  fit,  was  convulsed, 
and  died.     A  fibrosarcoma  the  size  of  a  tangerine  oi-ange 
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was  found  occupying'  the  mesial  aspect  of  the  frontal  lobes, 
and  pressing  upon  the  inner  part  of  one  optic  nerve.  A 
large  vein  upon  the  surface  of  the  tumour  had  burst  into 
the  lateral  ventricle. 

The  duration  of  the  disease  and  its  rapidity  of  progres- 
sion depend  upon  the  following  factors  : 

(1)  The  situation  of  the  grotrth. — It  is  obvious  that  a 
tumour  which  is  enlarging  will  become  incompatible  with 
life  much  sooner  if  it  is  situated  in  the  brain-stem  than  if 
it  is  situated  in  the  cerebral  or  cerebellar  hemisphere. 
Orowths  of  the  meninges,  especially  those  situated  above 
the  tentorium,  are  usuallv  the  slowest  of  all  in  their 
course. 

(2)  The  nature  of  the  growth. — The  more  quickly  growing 
the  neoplasm,  the  softer  its  consistency  and  the  more  the 
tendency  to  degeneration  with  rupture  of  vessels,  the  shorter 
will  be  the  course  of  the  disease. 

The  course  of  glioma  and  "  round-celled "  tumour  is 
rapid ;  that  of  psammoma,  fibrosarcoma,  and  endothelioma 
is  alwavs  slow\ 

(3)  The  occurrence  of  j^erifocal  adema. — Every  encephalic 
growth  is  liable  to  the  occurrence  of  a  peculiar  spreading 
ccdema  in  its  vicinity.  We  are  entirely  ignorant  of  the 
nature  of  the  process,  but  it  is  of  great  importance  as  a 
frequent  cause  of  a  fatal  exacerbation  of  symptoms.  TSvo 
-examples  may  here  be  useful.  A  girl  aged  15  years,  under 
treatment  for  two  years  with  epilepsy,  was  suddenly  seized 
with  headache  and  vomiting.  Optic  neuritis  appeared  upon 
the  fourth  day,  and  she  died  on  the  seventh  day.  A  hard 
encapsulated  nodule  (probably  a  cicatrised  gumma)  was 
found  in  the  left  frontal  lobe.*  Extending  centrifugally 
from  the  focus  as  far  as  the  parietal  lobule,  and  separated 
by  a  sharp  demarcation  line  from  the  nonnal  brain  tissue, 
was  a  condition  of  oedema  rendering  the  brain  substance 
almost  translucent. 

Again,  a  child  aged  5  years  had  had  ataxy,  optic 
neuritis,  and  occasional  attacks  of  headache  and  vomiting 
for  two  years.     He  was  able  to  walk  and  play  with  the 
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other  children.  He  was  suddenly  seized  with  severe  syni- 
ptoins,  and  died  in  four  days.  A  hard  central  sarcoma  of 
the  cerebellum  strictly  encapsulated,  was  found  surrounded 
by  translucent  oedematous  tissue  involving  most  of  the 
cerebellum  and  part  of  the  pons. 

(4)  The  occurrence  of  ventricular  distension. — In  younger 
children  this  is  to  a  certain  degree  compensated  for  by 
enlargement  of  the  skull,  and  when  hydrocephalus  occurs 
life  is  usually  prolonged.  In  older  children,  on  the  other 
hand,  in  whom  the  skull  is  more  firmly  ossified,  the  same 
degree  of  expansion  of  the  skull  does  not  follow,  and  life  is 
not  long  compatible  with  increasing  pressure. 

In  further  explanation  of  the  exacerbation  and  remission 
of  symptoms  which  occur  in  cases  of  intra-cranial  tumour, 
it  should  be  mentioned  that  it  is  probable  that  the  rate  of 
growth  of  the  tumours  varies  from  time  to  time,  and  that 
the  administration  of  mercury  and  iodide  of  potassium 
temporarily  interferes  with  the  growth  of  all  neoplasms. 
Again,  variations  of  the  blood-pressure  and  also  of  the  state 
of  distension  of  the  ventricles,  when  this  exists,  occur,  and 
the  rule  is  that  symptoms  are  moi'e  prominent  when  the 
intra-cranial  pressure  is  high. 

Lastly,  it  is  probable  that  some  of  the  general  symptoms 
of  intra-cranial  growth  are  the  result  of  the  liberation  of 
toxic  substances  from  the  neighbourhood  of  the  tumour,  and 
such  liberation  may  be  intermittent. 

Death  mav  result  in  cases  of  intra-cranial  tumour  from 
several  causes.  The  most  common  of  these  is  exhaustion, 
induced  by  the  violence  of  the  pain  and  by  the  interference 
with  nutrition  which  frequent  vomiting  and  the  difficulty  in 
feeding  from  mental  dulness  and  dysphagia,  entail.  Another 
frequent  cause  is  the  lowering  of  vitality  of  all  the  cerebral 
centres,  including  especially  the  respiratory  centre,  which 
prolonged  increased  intra-cranial  pressure  produces.  The 
clinical  evidence  of  this  is  coma,  with  increasing  accumula- 
tion of  mucus  in  the  lungs  and  resulting  interference  with 
respiration.  And  in  any  case  of  intra-cranial  neoplasm 
death  may  occur  quite  suddenly  from  respiratory  failure. 
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Again,  the  patient  may  die  suddenly  without  apparent 
cause,  or  he  may  die  in  convulsion. 

Certain  complications  of  cerebral  tumour  are  the  im- 
mediate causes  of  death  in  not  a  few  cases.  Haemorrhage 
is  the  most  important  of  these,  and  it  may  occur  in  the  sub- 
stance of  a  growth  or  may  result  from  the  degeneration  of 
the  walls  of  a  vessel  which  is  locally  pressed  upon  by  a  hard 
tumour.  Meningitis  is  a  common  cause  of  death  in  tuber- 
culous tumours  and  not  uncommonly  in  the  other  varieties 
of  tumour. 

Lastly,  in  very  chronic  tumour  death  may  occur  from 
intercurrent  unrelated  diseases. 

Prognosis, — Except  in  those  very  rare  cases  in  which  there 
is  high  probability  that  the  tumour  is  of  syphilitic  nature, 
the  prognosis  may  he  deemed  hopeless  unless  surgical  inter- 
ference is  ^possible.  Even  when  the  growth  is  syphilitic  the 
prognosis  is  not  necessarily  good  as  regards  life,  and  by  no 
means  to  be  lightly  thought  of  as  regards  capacity.  For 
syphiloma  does  not  always  resolve  on  treatment,  and  when 
it  does,  cicatrisation  and  arterial  disease  may  cause  permanent 
disability.  Prognosis  as  regards  length  of  life  is  very  un- 
certain ;  for  while,  in  a  case  in  which  rapidly  increasing 
symptoms  suggesting  a  situation  of  the  tumour  in  a  vital 
part  (brain-stem)  a  certain  opinion  may  be  formed  and  ex- 
pressed that  life  will  not  be  long  preserved,  yet  in  a  case 
with  symptoms  relatively  quiescent,  there  is  always  a  liability 
to  sudden  death  as  the  result  of  an  acute  exacerbation  of 
symptoms. 

The  prognosis  as  regards  operative  measures  is  perhaps 
best  expressed  in  those  statements  with  which  it  is  customary 
to  approach  the  friends  of  a  patient.  The  patient  is  suffer- 
ing from  a  necessarily  fatal  malady.  If  he  is  operated  upon 
he  will  probably  never  have  any  more  headache  or  sickness, 
and  these  symptoms  must  of  necessity  continue  if  he  is  not 
operated  upon.  The  operation  may  save  his  sight.  He  may 
die  under  the  operation, — it  will  very  probably  hasten  death 
— and  he  is  likely  to  be  mentally  reduced  and  more  dis- 
abled than  at  present,  but  the  operation  alone  holds  out  a 
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ossibility,  however  small,  of  recovery,  with  partial  or  com- 
plete capacity. 

Diagnosis, — When  optic  neuritis,  either  alone  or  associated 
with  headache  and  vomiting,  is  the  sign  present,  the  dis- 
tinction has  to  be  made  between  organic  disease  of  the  brain 
And  certain  other  conditions  in  which  these  symptoms  may 
occur.  These  are  anjemia,  kidney  disease,  lead-poisoning, 
and  certain  blood  states  of  the  nature  of  which  we  know 
little.  When  ancemia  is  the  cause,  poverty  of  the  blood  is 
usually  so  great  as  to  make  diagnosis  easy;  the  optic 
neuritis  develops  more  rapidly  than  in  tumour,  while  rest 
in  bed,  a  proper  diet,  and  the  administration  of  iron  cause 
rapid  disappearance  of  sym])toms.  In  renal  disease  and  in 
lead-poisoning  with  renal  disea.se,  the  neuritis  may  be  severe 
and  the  fundi  usually  show  other  signs  characteristic  of  these 
•conditions.  The  history  of  lead-colic,  the  presence  of  the 
lead  line  and  of  albumen  in  the  urine  should  not  permit  of 
omfusion.  In  these  conditions  the  headache  is  occasionally, 
not  often,  as  severe  as  in  tumour.  It  is  not  usually  so  severe 
as  to  keep  the  patient  awake  at  night.  Moreover,  there  is 
an  entire  absence  of  focal  symptoms. 

It  must  always  be  borne  in  mind  that  intra-cranial  tumour 
may  co-exist  with  one  of  these  general  conditions,  and  it 
may  be  said  that  where  these  symptoms  are  severe  and 
persistent-  enough  to  cause  difficulty  in  the  diagnosis  the 
probability  is  that  tumour  is  also  present. 

AVlien  symptoms  of  a  local  lesion  exist  while  o])tic  neuritis 
and,  perhaps,  also  vomiting  and  headache  are  absent,  a 
tumour  or  some  other  focal  lesion  may  exist. 

The  problem  includes  these  questions : 

(1)  Do  the  local  signs  point  to  a  lesion  in  such  a  situa- 
tion as  to  explain  the  absence  of  optic  neuritis  ?  (Mesen- 
cephalon, pons,  and  medulla.) 

(2)  Is  the  nature  of  the  signs  in  onset  and  course  such 
as  a  slowly  progressive  lesion  would  cause  ? 

In  certain  cases  local  signs  of  slow  onset  and  progressive 
course,  associated  with  headache  and  vomiting  and  closely 
resembling  those  of  intra-cranial  tumour,  have  been  due  to 
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an  enlarging  focus  of  disseminated  sclei\)sis  involving  one 
of  the  peduncles  of  the  cerebellum.  In  such  cases  the  optic 
discs  are  unduly  pale,  and  other  general  signs  of  the  disease 
mentioned  eventually  appear,  though  they  be  delayed  for 
many  weeks. 

It  may  be  said  that  progressive  paralytic  phenomena  in 
children  are  in  nearly  all  cases  due  either  to  the  presence 
of  tumour  or  progressive  cell  degeneration  (the  so-called 
atrophic  sclerosis).  In  the  former  case  they  are  more 
strictly  focal,  whereas  in  the  latter  they  are  always  of  wide 
distribution. 

Jacksonian  convulsion,  in  the  absence  of  all  other  signs, 
not  infrequently  suggests  tumour,  but  it  cannot  be  too 
emphatically  stated  that  this  phenomenon  may  be  simply  a 
manifestation  of  so-called  idiopathic  epilepsy  and,  in  the 
absence  of  monoplegia  or  general  signs  of  tumour  it  should 
always  be  treated  as  such.  It  should  never  be  considered 
as  a  signal  for  the  immediate  opening  of  the  skull.  So  fre- 
quently do  cases  of  cerebral  tumour  come  under  observation, 
in  the  first  instance,  as  cases  of  epilepsy,  that  it  behoves  the 
physician  to  make  repeated  examination  of  the  optic  discs 
in  all  cases  in  which  fits  have  recently  conmienced.  When 
a  tumour  is  present,  optic  neuritis  usually  makes  its  appear- 
ance within  six  months  of  the  occurrence  of  the  first  fit. 

When  both  general  and  localising  symptoms  are  present, 
distinction  has  to  be  made  from  meningitis  and  intra-cranial 
abscess.  The  acute  forms  of  meningitis  are  not  likely  to  be 
confounded  with  tumour  (m  account  of  their  acute  onset, 
rapid  course,  and  the  associated  pyrexia. 

The  onset  of  tuberculous  meningitis  and  of  posterior  basic 
meningitis  is  more  rapid  than  the  onset  of  tumour.  The  pro- 
dromata,  wasting,  and  abdominal  retraction  of  the  former, 
and  the  head  retraction  and  rarity  of  optic  neuritis,  although 
curiously  enough  the  frequency  of  blindness  in  the  latter, 
are  striking  points  of  distinction.  From  the  chronic  forms 
of  intra-cranial  abscess  tumour  can  only  be  distinguished 
by  the  presence  of  an  obvious  cause  for  the  occurrence  of 
abscess. 
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WTien  the  determination  has  been  made  that  an  intra- 
cranial tumour  is  present,  it  remains  to  decide  where  it  is 
situated  and  of  what  nature  it  is.  The  former  question  has 
been  fully  discussed  under  the  heading  of  Local  Diagnosis ;. 
the  latter  can  be  rarely  determined  with  certainty.  A 
family  history  of  tuberculous  disease,  the  presence  of  tuber- 
culous disease  in  other  parts  of  the  body,  the  recognition, 
of  choroidal  tubercle  with  the  ophthalmoscope  in  a  case  the 
symptoms  of  which  indicate  a  tumour  of  slow  growth,  make 
it  highly  probable  that  a  tuberculous  mass  is  present.  So 
rarely  does  gumma  of  the  brain  occur  in  children  that  a 
tumour,  even  in  the  presence  of  marked  signs  of  syphilis,, 
is  almost  certainly  not  syphilitic.  If  there  are  indications 
that  the  growth  commenced  in  the  meninges,  fibrosarcoma, 
psammoma,  myxoma,  and  tubercle  have  all  to  be  considered. 
A  rapidly-growing  tumour  is  generally  either  glioma  or 
"  round-celled  "  tumour. 

Slowly  growing  tumours  are  either  myxomata,  fibro- 
mata, spindle-celled  sarcomata,  or  psammomata.  Tumours, 
of  the  brain-stem  are  almost  always  gliomata,  sarcomata,  or 
tuberculous  tumours. 

Treatment. — Tuberculous  growths  are,  perhaps,  the  only 
intra-cranial  tumours  in  children  that  medicinal  treatment 
may  radically  influence.  In  these  conditions  cod-liver  oil 
and  iron,  and  an  adequate  supply  of  good  food,  fresh  air 
and  sunshine  are  all-important.  It  is  a  remarkable  fact 
that  similar  treatment  appears  to  improve  the  condition  and 
lessen  the  symptoms  in  almost  every  case  of  intra-cranial 
tumour,  wherever  it  is  applicable.  Notwithstanding  the 
statement  made  above  that  syphilitic  growths  are  almost 
unknown  in  the  brains  of  children,  yet  in  everv  case  of 
intra-cranial  tumour  that  may  be  deemed  of  other  than 
tuberculous  nature  mercury  and  iodide  of  potassium  should 
be  exhibited ;  for  a  temporary  amelioration  or  even  cessation 
of  symptoms  and  a  diminution  of  optic  neuritis  frequently 
follow  the  exhibition  of  these  drugs,  even  if  the  event 
shows  the  growth  to  have  been  non-syphilitic  in  very  many 
cases. 
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In  children  exhausted  by  vomiting  and  pain  it  is  very 
necessary  to  restore  the  physical  condition  by  careful  feeding 
and  palliative  measures  before  administering  these  drugs. 
Mercury  should  always  be  given  by  inunctions  of  from  10 
to  20  grs.  night  and  morning,  watch  being  kept  for  any 
appearances  of  intolerance.  Iodide  of  potassium  should 
never  be  given  when  the  condition  of  gastritis  and  large 
pale  tongue,  so  commonly  associated  with  persistent  vomit- 
ing, is  present.  Indeed,  this  condition  is  not  infrequently 
brought  about  by  unsparing  administration  of  iodide  of 
potassium  and  the  vomiting  thereby  much  increased. 

The  palliative  treatment  of  symptoms, — Headache  is  only 
in  rare  cases  constantly  present.  It  comes  and  goes.  In 
some  cases  it  appears  at  such  short  intervals  as  to  call  for 
continual  treatment,  and  in  a  few  cases  it  may  persist  in 
intense  degree  for  comparatively  long  periods — 24  to  48 
hours.  Sometimes  an  attack  is  so  severe  as  to  produce 
profound  collapse,  and  then  life  is  immediately  threatened. 
As  a  rule,  the  lower  the  blood-pressure  the  less  the  head- 
ache, and  certain  remedies  which  have  the  effect  of  keeping 
the  blood-pressure  low  are  of  great  value  in  those  cases  in 
which  headache  is  persistently  troublesome.  These  are  the 
saline  purgatives,  mercury  given  by  the  mouth,  either  in 
the  form  of  grey  powder  or  blue  pill,  and  administered 
upon  alternate  nights,  and  iodide  of  potassium  in  small 
doses.  Alcohol  almost  invariably  increases  the  tendency 
to  headache,  and  should  be  avoided. 

The  application  of  ice  or  of  Leiter's  tubes  to  the  head  is 
frequently  advised  for  the  relief  of  headache,  but  it  is  of 
questionable  value.  It  does  not  comfort  the  patient,  it 
rarelv  relieves  the  headache,  and  it  is  worse  than  useless 
when  headache  is  intense  and  collapse  threatened. 

By  far  the  most  useful  measure  for  cutting  short  an 
attack  of  headache  is  the  administration  of  one  of  the  coal- 
tar  products.  These  may  be  mentioned  in  the  order  of 
potency  :  Antifobrin  (2-5  grs.),  antipyrin  (7-10  grs.),  phen- 
algin,  citrophene,  ammonal,  and  phenacetin.  To  secure  a 
certain  effect  a  full  dose  should  be  given.     It  should  be 
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remembered  that  while  antifebriii  is  the  most  powerful  of 
these  drugs  antipyrin  is  by  far  the  most  poisonous.  The 
mistake  should  not  be  made  of  ordering  alcohol  with  these 
remedies  in  order  to  avoid  collapse,  for  the  action  of  the 
drug  is  interfered  with,  and  by  so  doing  the  blue  colour  of 
the  lips  which  may  result  from  administration  of  full  doses 
of  some  of  these  drugs  is  not  cyanosis,  nor  is  it  a  sign  of 
heart  failure,  but  it  is  due  to  the  presence  in  the  blood  of 
a  compound  between  haemoglobin  and  the  common  base 
of  all  the  above-mentioned  remedies,  namely,  anilin. 

Caffein  citrate  is  often  advantageously  combined  with 
one  of  the  coal-tar  compounds.  The  combination  seems 
to  act  more  rapidly,  and  produce  an  exhilarating  rather 
than  a  depressing  effect.  The  much  used  and,  indeed,, 
very  useful  patent  remedies,  migranin  (antipyrin  and 
caffein)  and  antikanmia  (antifebrin  and  caffein)  are  of 
this  nature.  A  combination  of  great  potency  is  that  of 
antipyrine  and  chloral,  but  it  is  very  depressing,  and 
should  only  be  used  when  other  remedies  fail,  and  only 
in  sthenic  subjects. 

Wlien  the  intensity  of  *the  pain  produces  frenzy,  and 
when  collapse  from  pain  occurs,  the  above-mentioned  reme- 
dies are  useless.  It  is  necessary  to  put  an  end  to  the  pain 
at  once,  lest  death  occur.  A  full  dose  of  morphia,  and  no 
less,  should  be  administered  hypodermically.  Such  ad- 
ministration may  require  some  courage  on  the  part  of  the 
physician.  A  full  dose  of  morphia  does  not  seem  applicable 
to  a  patient  who  a  few  moments  ago  was  frenzied  with  pain 
and  now  is  pale,  pulseless  and  seemingly  unconscious ;  yet 
it  must  be  recognised  that  the  cause  of  the  collapse  is  pain 
alone,  and  in  such  a  condition  morphia  is  the  best  stimu- 
lant, the  only  anodyne  that  will  act,  and  the  only  hope  for 
the  patient's  life  is  its  administration.  Should  the  patient 
liave  ceased  breathing,  artificial  respiration  should  at  once 
be  conmienced. 

Vomiting, — All-important  in  the  treatment  of  this  sym- 
ptom is  careful  regulation  of  the  diet  and  attention  to  any 
state  of  disorder  of  the  alimentary  canal  that  may  exist — 
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especially  gastritis.  It  has  already  been  mentioned  that  ad- 
ministration of  iodide  of  potassium  is  likely  to  cause  gastritis, 
which  greatly  increases  the  tendency  to  vomit.  During  an 
attack  of  vomiting  the  patient  should  be  kept  at  rest,  and 
should  be  allowed  ice  to  suck.  The  coal-tar  products  em- 
ployed for  the  relief  of  headache  are  generally  efficacious 
remedies,  especially  when  combined  with  caffeine.  Bromide 
of  potassium  is  sometimes  useful,  and  so  also  in  certain  ob- 
stinate cases  are  atropine,  in  small  doses,  and  ipecacuanha. 
Moi'phia,  administered  hypodermically,  will  always  check 
cerebral  vomiting,  but  it  is  seldom  required. 

Epileptiform  atta<:k^,  whether  local  or  general,  should  be 
treated  with  bromides  either  by  mouth  or  rectum. 

Bedaores  and  cystitis  should  not  occur  if  sufficient  care  is 
taken  in  the  management  of  the  case.  When  present  they 
should  be  treated  in  the  ordinary  way.  It  is  important 
that  every  bedridden  patient  should  be  upon  a  water-bed. 

Operative  treatment. — Surgical  procedures  are  undertaken 
in  some  cases  simply  as  palliative  measures  for  the  relief  of 
headache  and  to  prevent  loss  of  sight  from  optic  neuritis. 
In  other  cases  there  is  a  probability  that  the  growth  is  in 
such  a  situation  that  it  may  be  successfully  removed,  while 
in  most  cases  there  is  a  possibility  that  such  a  happy  result 
may  follow,  though  it  may  be  only  a  remote  one.  There 
are  certain  cases  in  which  operative  measures  are  absolutely 
contra-indicated  :  (1)  when  the  tumour  is  situated  in  the 
mesencephalon  or  pons  ;  (2)  cases  of  long  standing,  in  w^hich 
it  is  probable  that  ventricular  distension  exists.  When  a 
growth  is  located  in  the  brain-stem  there  is  no  hope  of  suc- 
cessful removal.  In  cases  of  long  standing,  when  hydro- 
cephalus exists,  the  result  of  opening  the  skull  and  dura  is 
to  cause  such  dislocation  of  anatomical  relation  and  so 
much  alteration  of  the  circulatory  conditions  that  death 
may  ensue  rapidly.  As  an  example,  a  case  of  tumour  of  the 
middle  lobe  of  the  cerebellum  may  be  taken  when  there 
is  marked  ventricular  distension.  If,  in  such  a  case,  the 
skull  and  dura  are  opened  below  the  tentorium,  the  intra- 
ventricular  tension   is   not   necessarily   relieved,    and    the 
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suprateiitorial  pressure  forces  down  the  tentorium  and 
causes  the  cerebellum  at  once  to  protrude  from  the  wound, 
and  produces  such  disturbance  of  anatomical  relation,  if 
not  actual  tearing  of  the  tissues,  as  to  be  incompatible 
with  the  continuance  of  life. 

The  earlier  the  aid  of  the  surgeon  is  sought  in  a  given 
case  the  greater  are  the  chances  that  his  interference 
will  result  beneficially  to  the  patient.  It  is  useless  to 
operate  for  the  relief  of  optic  neuritis  if  the  neuritis  has 
proceeded  to  that  intensity  which  entails  inevitable  blind- 
ness. Again,  the  process  of  healing  occurs  more  readily 
the  more  nearly  the  condition  of  tissues  involved  by  opera- 
tion approximates  to  the  normal,  and  the  longer  a  cerebral 
growth  has  produced  symj)toms,  the  more  will  the  cerebral 
tissues  be  found  compressed,  wasted,  and  redematous.  The 
determination  as  to  the  advisability  of  operative  procedure 
in  a  given  case  involves  the  following  questions : 

Is  the  presumable  situation  of  the  growth  such  as  to 
allow  reasonable  hope  that  it  can  be  removed  ? 

Does  the  intensity  and  progress  of  the  optic  neuritis 
suggast  that  an  irremediable  stage  of  neuritis  will  soon 
be  reached  ? 

It  has  been  already  stated  that  the  longer  the  duration 
of  general  symptoms  the  worse  the  prognosis  as  regards 
the  results  of  operation. 

The  physical  state  of  the  patient  at  the  time  of  opera- 
tion does  not  greatly  influence  prognosis,  for  recovery  has 
occurred  in  the  case  of  several  patients  who  have  been 
brought  into  the  operating  theatre  apparently  moribund. 

difficultiks  and  fallacies  which  may  arisk  in  the  local 

Diagnosis  op  Cerebral  Tumour 

The  exact  determination  of  the  position  of  a  cerebral 
tumour  is  beset  with  many  difficulties.  A  correct  knowledge 
of  the  paths  along  which  one  may  be  led  to  erroneous  dia- 
gnosis is  an  essential  preliminary  to  the  study  of  clinical 
cerebral  localisation. 
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The  chief  peculiarities  of  the  symptomatology  of  cerebral 
growth  leading  to  fallacies  in  local  diagnosis  may  be  f ormu-^ 
lated  as  follows,  and  will  be  dealt  with  seriatim, 

(1)  The  invasion  of  a  tissue  by  growth  without  abrogation 
of  the  function  of  such  tissue. 

(2)  The  obliteration  of  the  functional  defect  caused  by  the- 
destruction  of  one  area  by  compensation  occurring  in  another 
area. 

(3)  The  occurrence  of  false  "  pathognomonic  "  local  signs. 

(4)  The  concealment  of  pathognomonic  local  signs  by 
certain  secondary  processes  arising  in  the  course  of  the 
disease. 

(5)  The  impossibility  of  eliciting  signs  necessary  for  diag- 
nosis on  account  of  physical  feebleness,  mental  reduction, 
and  subconscious  states. 

(1)  Invasion  withoiit  ahrofjatioii  of  function, — This  con- 
dition is  of  frequent  occurrence  in  the  cerebral  cortex  and 
centrum  ovale,  and  is  especially  prone  to  occur  when  the 
growth  is  a  glioma.  Less  common  in  the  cases  in  which 
growths  occupy  the  cerebellum,  it  is  rare  when  tumours  are 
situated  in  the  course  of  the  main  conducting  paths,  such  a» 
the  internal  capsule  and  brain-stem. 

Growths  situated  in  the  cerebral  hemispheres  may  exist 
for  some  time  either  without  symptoms  or  with  symptoms  so 
slight  as  not  at  once  to  suggest  the  nature  and  severity  of 
the  disease.  Marked  symptoms  in  many  cases  do  not  arise 
until  the  growth  has  reached  such  a  magnitude  as  to  pre- 
clude successful  surgical  interference.  Sometimes  haemor- 
rhage occurs  in  the  substance  of  a  growth  which  until  this 
happens  has  produced  no  symptoms,  and  sometimes  if  death 
follow  rapidly  upon  the  occurrence  of  such  a  haemorrhage 
the  case  cannot  be  clinically  distinguished  from  one  of 
ordinary  cerebral  haemorrhage. 

In  other  cases  in  which  the  extravasation  of  blood  remains 
confined  to  the  region  of  the  growth,  severe  general  sym- 
ptoms of  cerebral  tumour  may  arise  simultaneously  with  the 
occurrence  of  the  haemorrhage  and  the  case  may  run  a  fatal 
course  of  unusual  rapidity.     As  an  example  of  the  latter 
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occurrence  the  following  case  may  be  cited.  A  girl,  aged 
15  years,  was  quite  healthy  until  she  w^as  seized  suddenly 
with  intense  headache  and  vomiting.  She  developed  optic 
neuritis,  and  died  six  days  later.  A  large  tumour  of  the- 
right  centrum  ovale  with  a  central  haemorrhage  was  found 
jXfst  mortem. 

It  may  be  here  remarked  that  tumours  of  the  cerebral 
cortex  are  extremely  rare,  while  subcortical  tumours  are  very 
common.  It  is  rare  for  a  growth  of  the  latter  variety  to  pro- 
duce localising  symptoms  until  it  reaches  the  size  of  a  tan- 
gerine orange.  It  follows,  therefore,  that  in  a  case  in  which 
Jacksonian  epilepsy  is  associated  with  optic  neuritis  and 
there  is  no  sign  of  meningeal  involvement,  the  probability  is 
great  that  a  comparatively  large  subcortical  growth  is  present 
even  in  the  absence  of  paralysis,  and  the  opinion  formed 
as  to  the  possible  result  of  operative  procedure  therefore 
must  not  be  over-sanguine. 

The  explanation  of  the  invasion  of  a  tissue  by  growth 
without  abrogation  of  function  is  twofold.  First,  the 
growth  as  it  enlarges  may  sepai*ate  and  push  aside  the 
elements  without  impairing  their  function  either  directly 
or  by  interfering  with  the  blood  supply.  It  is  obvious 
that  such  separation  will  occur  with  least  damage  in  the*- 
midst  of  a  mass  of  long  nerve-fibres  which  run  more  or  less- 
parallel  to  one  another,  as  in  the  corona  radiata.  Secondly,, 
an  infiltrating  growth  may  grow  and  extend  between  the 
nerve  elements  without  displacing  them  to  a  marked  extent,, 
and  in  such  a  case  no  symptoms  may  arise  until  degeneration 
of  the  growth  occurs.  The  most  remarkable  example  of  tho 
latter  is  the  so-called  "  hypertrophy  of  the  pons  "  (infiltrat- 
ing glioma  of  the  pons). 

(2)  Obliteration  of  functional  dtfect  due  to  destruction  of 
(me  area  by  compensation  occurrimj  in  another, — In  the  cere- 
brum and  cerebellum  of  the  child  it  is  onlv  an  extensive  lesion 

«■ 

that  will  produce  lasting  local  signs.  If  the  lesion  is  one  of 
the  cortex,  compensation  may  occur  by  the  transference  of 
the  function  of  the  lost  elements  either  to  the  cortex  in  the 
vicinity  of  the  lesion  or  the  corresponding  part  of  the  oppo- 
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site  cerebral  hemisphere  or  to  a  iliHtiiiit  part  of  the  sa.mv 
cerebral  hemisphere  which  has  a  fniictioii  wf  tike  quality. 

As  an  example  <if  the  first  method  of  compensation :  A 
child,  as  the  result  of  a   «mall  focus  of  thrombosiB,  de- 
veloped abrachial  monoplegia  whicli  completely  disappeared. 
Some  TiionthM  later  he  develojied  a  complete  brachio-fat-ial 
paralysis.     An  old  focus  of  thrombosis  snrrrtunded  by  a- 
recent  area  of  thromboMia  was  found.      The  competisatioTi- 
for  the  primary  lesion  must  in  this  case  have  l)een  by  thai^^ 
i-cgion  iuviilved   in  the  second  lesinti.      As  ;ni   example  o^^ 


t 


23.— Infiltrating  slionin  of  pona,  socnUetl  "  liy]iertri>phy  of  ponB." 


compensation  by  the  opjiosite  hemisphere  the  well-knowi^*- 
case  recorded  by  Sir  Thomas  Barlow  is  most  illustrative— 
A  boy,  who  was  right-handed,  developed  complete  nioto^" 
aphasia  with  right  Itrachio-facial  monoplegia.  He  recovered- 
Ilia  8])eecli  completely.    Some  months  latt-r  he  became  again, 
completely  apliaaic  and  remained  1*0  till  his  death,  which 
occurred  many  months  afterwards.  At  the  necropsy  a  patch 
of  softening,  the  result  of  emboliani,  of  the  sine  of  a  shilling 
waa  found  occupying  the  position  of  the  third  frontal  con- 
volution of  each  hemisphere,  that  in  the  left  hemisphere 
being  obviously  the  older  lesion. 
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Compensation  appears  to  occur  readily  for  lesions  situated 
in  the  centrum  ovale  in  inverse  proportion  to  the  number  of 
fibres  of  the  corona  radiata  which  the  lesion  interrupts,  and, 
consequently,  the  nearer  the  lesion  is  to  the  internal  capsule 
the  more  likely  are  permanent  symptoms  to  be  produced  on 
account  of  the  wedge-shaped  coronal  projection  converging 
to  the  capsule. 

The  reader  may  here  be  reminded  that  permanent 
aphasia  in  any  of  its  varieties  does  not  occur  except  from 
actual  involvement  of  the  cortical  grey  matter  of  the  areas 
concerned  with  speech.  In  the  cerebellum  a  non-progres- 
sive limited  lesion  does  not  produce  lasting  symptoms,  for 
compensation  occurs,  as  in  the  cerebrum,  by  the  cerebellar 
cortex  contiguous  to  the  lesion  and  by  the  opposite  hemi- 
sphere of  the  cerebellum.  It  would  appear  that  for  localis- 
ing signs  of  cerebellar  damage  to  be  constantly  evidenced 
in  the  same  degree  a  constantly  increasing  lesion  must  be 
present,  and  since  such  a  lesion  is  hardly  conceivable  it 
follows  that  cerebellar  localising  signs  "  come  and  go." 

In  the  conducting  tracts  of  the  internal  capsule,  brain- 
stem, and  spinal-cord  compensation  is  only  possible  where 
there  is  a  choice  of  paths.  Where  a  double  path  exists 
when  the  functions  of  the  nerv^ous  system  become  in- 
creasingly developed  as  age  advances  from  infancy  to  adult 
life,  one  of  these  paths  becomes  the  usual  path,  and,  in- 
creasingly, the  only  path.  Therefore  tract  compensation 
takes  place  easily  in  the  young  infant,  and  the  less  readily 
as  age  advances. 

As  an  example :  The  cerebral  cortex  of  the  central 
region  is  connected  with  the  limbs  by  a  path  which,  from 
the  mid-brain  downwards,  is  double,  perhaps  multiple. 
The  most  ancient  of  these  paths,  speaking  morphogeneti- 
cally,  is  a  mediate  path  in  two  relays:  (1)  Cortex-mesen- 
cephalon,  (2)  Mesencephalon-cord.  In  certain  lower 
animals,  the  bird  for  example,  this  is  the  only  path  from 
cortex  to  limbs. 

The  path  which  has  more  recently  appeared,  and  which 
exists  only  in  the  higher  mammals,  is  a  short  circuit  placing 
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the  cortex  directly  in  connection  with  the  limb  centres  in 
the  cord — the  pyramidal  tract.  In  the  series  from  lower  to 
higher  mammals,  and  as  age  advances  from  infancy  in  the 
human  subjects,  the  pyramidal  tract  becomes  increasingly 
the  more  important  and  usual  path  for  volitional  incitation 
of  the  limbs.  Consequently  in  the  higher  mammals  and 
in  the  human  infant,  complete  destruction  confined  to  one 
pyramidal  tract  below  the  mesencephalon  does  not  cause 
complete  or  lasting  hemiplegia,  for  the  alternative  mediate 
path  is  available.  Compensation  for  lesions  of  the  essential 
nuclei  upon  the  outgoing  path  does  not  occur,  for  in  these 
nuclei  there  is  almost  complete  and  exclusive  monopoly  of 
function. 

(3)  The  occurrence  of  false  localising  signs, — When  from 
the  presence  of  growth  within  the  skull  the  intra-cranial 
pressure  has  been  persistently  above  the  normal  for  a  long 
time  the  following  phenomena  are  apt  to  appear,  irrespective 
of  the  situation  of  the  tumour : 

(a)  Paralysis  of  any  of  the  cranial  nerves.  There  is. 
no  evidence  as  to  what  determines  the  incidence  of  this 
paralysis  upon  any  particular  cranial  nerve,  nor  is  there 
any  order  in  the  manner  in  which  these  nerves  are  affected^ 
The  sensory  portion  of  the  fifth  nerve,  for  example,  may  be 
paralysed,  the  motor  division  being  intact  and  vice  versfu 
The  sixth  nerve  probably  suffers  more  frequently  than  any 
other. 

(b)  Local  epilepsy  is  prone  to  occur  when  there  in 
general  ventricular  distension,  presumably  as  the  result  of 
the  wasting  and  interference  with  the  blood  supply  of  the 
cortex  which  results  from  such  distension. 

(r)  Local  vascular  lesion  may  occur  in  any  part  of  the 
bi*ain  and  produce  local  signs,  for  the  result  of  long-stand- 
ing high  intra-cranial  pressure  is  to  favour  the  occurrence 
both  of  thrombosis  and  haemorrhage. 

(d)  The  pressing  down  of  part  of  the  cerebellum  into  the 
foramen  magnum  may  cause  cerebellar  local  signs. 

{e)  Double  hemiplegia  results  in  a  large  proportion  of 
cases  in  which  the  ventricles  are  persistently  distended. 
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(/)  As  a  result  of  the  degeneration  in  the  posterior  roots 
and  posterior  columns  of  the  spinal  cord  which  occurs  in 
many  cases  of  intra-cranial  growth,  lightning  pains,  ataxy, 
and  loss  of  knee-jerk  may  occur. 

(4)  The  cirncealment  of  pathognomonic  local  »igns, — A 
patient  may  come  under  observation  for  the  first  time 
completely  blind  from  optic  neuritis,  and  the  presence  of 
hemianopsia  and  word-blindness — the  only  sure  signs  of 
involvement  of  the  occipital  lobes  and  angular  gyrus^ — 
cannot  be  tested.  It  is  remarkable  that  even  an  intelli- 
gent, observant  patient  may  be  completely  unaware  of 
the  presence  of  hemianopsia. 

(5)  The  impossibility  of  eliciting  signs  necessary  for  dia- 
gnosis on  account  of  physical  feebleness,  mental  reduction, 
and  sub-conscious  state  is  a  frequent  obstacle  to  a  correct 
diagnosis.  Occasionally,  the  history  in  such  a  case  is 
helpful ;  but  even  with  a  good  history  the  correct  diagnosis 
and  localisation  of  a  growth,  when  a  patient  is  seen  in  such 
a  state  for  the  first  time,  is,  as  a  rule,  impossible. 

Peculiarities  of  the  Localising  Signs  in  Childhood 

It  may  be  said  that  while  the  sym])toms  resulting  from 
local  lesions  in  the  cerebellum,  brain-stem  and  basal  ganglia 
are  exactly  similar  in  children  and  adults,  those  produced 
by  the  same  lesions  of  the  cerebral  hemispheres  in  children 
are  less  constant  and  less  marked  than  in  adults,  and  the 
difference  is  greater  the  younger  the  child.  The  reasons 
for  such  differences  are  not  far  to  seek.  The  brain  of  the 
child  at  birth  has  by  no  means  reached  its  complete 
anatomical  development,  and  its  physiological  development 
is  only  complete  at  the  age  of  puberty.  Compensation  for 
the  results  of  local  destruction  of  brain  tissue  occurs  readily 
before  the  various  regions  of  the  cortex  are  indelibly 
stamped  with  a  special  function,  provided  that  there  is  a 
sufficient  area  of  normal  cortex  remaining.  Such  compensa- 
tion may  occur  from  the  taking  on  of  the  function  of  the 
damaged  area  by  :   (1)  the  normal  cortical  substance  in  the 
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immediate  neighbourhood  of  the  lesion ;  (2)  by  the  corre- 
sponding locality  in  the  opposite  hemisphere ;  (3)  by  a  region 
of  like  quality  situated  in  the  same  or  the  opposite  hemisphere. 
As  an  example  of  the  third  method  of  compensation  it  has 
been  mentioned  upon  a  preceding  page  that  the  frontal, 
temporal,  and  occipital  lobes  are  probably  concerned  with 
the  higher  cerebral  functions,  and  it  is  here  suggested  as 
probable  that  these  regions  mutually  compensate  for  local 
lesions  incident  upon  them. 

The  physiological  nature  of  compensation  by  centres  of 
equivalent  value  (of  the  same  level)  necessitates  the  impossi- 
bility of  any  compensation  for  very  widely  spread  lesions, 
especially  when  these  involve  both  cerebral  hemispheres ; 
for  the  lower  centres  (basal  ganglia,  etc.)  cannot  compensate 
so  far  as  we  know  for  any  of  the  higher  cerebral  functions. 

A  local  lesion,  therefore,  of  the  cortex  or  subcortical 
matter  in  a  child,  causes  less  definite  localising  signs,  and 
such  signs  occur  later  than  in  the  adult.  In  other  words,  a 
relatively  much  larger  lesion  must  be  present  in  the  child 
than  in  the  adult  to  produce  the  same  degree  of  paralysis. 
These  remarks  do  not  apj)ly  to  epilepsy,  sensory  or  motor, 
for  these  are  irritative  symptoms  and  are  never  in  relation 
to  the  size  of  the  lesion  as  are  paralytic  phenomena. 

The  most  striking  difference  between  the  localising  signs 
in  children  and  adults  is  the  rarity  of  any  variety  of  aphasia 
from  local  lesions.  It  is  almost  unknown  in  connection  with 
cerebral  tumour  in  chiklren  below  the  age  of  ten  years.  It 
does,  however,  occur  in  vascular  lesions,  probably  on  account 
of  the  more  complete  local  destruction  which  occurs,  but  even 
then  it  is  only  temporary.  Permanent  aphasia  may  be  said 
never  to  occur  as  the  result  of  a  unilateral  cerebral  lesion  in 
a  child  under  seven  years  of  age,  provided  a  moderate 
mental  capacity  persist,  and  though  exceptions  to  this  rule 
have  been  recorded,  they  occur  very  rarely.  A  lesion,  how- 
ever, of  a  cortical  area  concerned  with  speech  occurring 
before  the  fifth  year  may  greatly  retard  the  development 
of  speech. 

The  absence,  therefore,  of  motor  aphasia,  word-blindness. 
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and  word-deafness  must  not  be  allowed  much  weight  in  a 
diagnosis. 

Mental  peculiarities  in  children  are  extremely  difficult  of 
observation,  and  it  is  only  rarely  and  in  older  children  that 
they  are  of  value  as  localising  signs  of  frontal,  temporal,  or 
occipital  involvement.  Marked  mental  defect  is,  however, 
always  a  sign  of  a  cerebral  lesion  and  does  not  occur  in 
lesions  of  the  brain-stem  and  cerebellum  except  as  the  ^*e- 
sult  of  the  hydrocephalus  which  such  lesions  may  produce. 

Local  alteration  of  the  conformation  of  the  skull. — ^While 
this  event  occurs  occasional! v  in  association  with  intra- 
cranial  tumour  in  adults  it  is  commonlv  met  with  in  children 
in  association  with  intra-cranial  tumour,  vascular  lesions,  and 
local  atrophy.  The  frequency  of  such  alterations  in  the  shape 
of  the  cranium  in  children  is  explained  partly  by  the  fact 
that  the  cranium  adapts  itself  in  the  process  of  growth  to 
the  shape  of  its  contents,  and  partly  since  the  skull  appears 
to  yield  to  local  pressure  to  a  greater  extent  in  early  years. 

In  every  case  of  cerebral  tumour  occurring  in  childhood  a 
careful  external  examination  of  the  skull  should  never  be 
omitted,  for  in  80  per  cent,  of  a  large  series  of  cases  of  tumour 
of  the  cerebellum  occurring  at  the  National  Hospital,  such 
examination  revealed  a  most  palpable  bulging  of  the  skull 
over  the  diseased  cerebellum.  Bulging  over  the  situation 
of  a  tumour  above  the  tentorium  occurs  occasionally,  but  it 
is  not  frequent.  For  the  production  of  such  pathognomonic 
local  signs  upon  the  surface  of  the  skull  it  is  not  necessary 
that  a   growth   should  implicate  the  meninges,  or  that  it 

should  reach  the  surface  of  the  brain,  for  thev  sometimes 

'  *■' 

occur  with  deeply-seated  tumours. 

Deformity  of  the  skull  resulting  from  encephalic  vascular 
lesions  and  local  atrophic  sclerosis  occurs  when  these  lesions 
occur  before  the  eighth  year.  As  it  is  caused  by  adaptation 
in  the  process  of  growth,  it  necessarily  does  not  make  its 
appearance  till  some  time  has  elapsed  after  the  occurrence 
of  the  lesion.  In  the  majority  of  cases  of  infantile  hemi- 
plegia the  skull  presents  marked  flattening  in  the  central 
region  of  the  side  opposite  to  the  paralysis. 
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Alterations  in  the  configuration  of  the  skull  are  also  very 
<*oninK)n  in  case  of  cerebral  diplegia,  but  since  the  atrophy 
of  the  cerebral  substance  is,  as  a  rule,  symmetrical,  the  de- 
formity is  not  so  striking,  and  it  is  often  difficult  to  determine 
whether  a  skull  of  given  shape  is  within  the  limits  of  normal 
development  or  not.  When,  however,  the  bilateral  atrophy 
affects  the  frontal  lobes  alone,  or  the  occipital  lobes,  most 
striking  deformity  results.  The  peculiarity  of  the  skull 
associated  with  agenesis  of  the  brain  is  the  condition  known 
iis  microcephaly. 


CHOREA  AND  ALLIED   DISEASES 

There  are  several  distinct  diseases  of  the  nervous  system 
in  which  the  occurrence  of  involuntary  arhythmical  move- 
ments forms  a  striking  feature.  Although  some  of  these 
diseases  are  widely  separated  both  etiologically  and  patho- 
logically, yet  the  name  "  chorea  '^  has  been  in  past  times 
applied  to  all  of  them,  and  is  still  sometimes  used,  as  in  the 
terms  "  habit  chorea,^'  "senile  chorea,'^  "congenital  chorea/' 
These  diseases  may  be  classified  as  follows  : 

(1)  Chorea  proper. 

Rheumatic  chorea  (Sydenham's  chorea). 
Huntington's  chorea. 
Hysterical  chorea. 
Myoclonus. 

(2)  Diseases  in  which  choreic  or  myoclonic  movements,  or 
movements  closely  simulating  these,  sometimes  occur  as 
symptoms  but  which  are  widely  separated  from  the  true 
choreas  by  their  etiology  and  pathology : 

Cerebral  diplegia. 
Friedreich's  ataxy. 

Gross  organic  disease  of  the  cerebrum  (vascular  lesions, 
tumour,  abscess). 

(3)  Diseases  to  which  the  term  "  chorea "  has  been 
applied,  but  in  which  the  nature  of  the  occunnng  movements 
is  essentially  distinct  from  those  of  chorea : 

Habit  spasm. 

The  several  varieties  of  "  tic." 

Dancing  mania,  etc. 
When  choreic  movements  occur  as  symptoms  of  gross 
cerebral  disease,  they  are  frequently  associated  with  athetotic 
movements  and  with  myoclonic  movements.     In  cerebral 
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diplegia,  for  example,  of  three  cases  presenting  the  same 
pathological  lesion  of  the  brain  (atrophic  sclerosis)  one  may 
present  athetotic  movements,  in  a  second  case  choreic  move- 
ments may  occur,  while  in  a  third  case  myoclonic  movements 
may  render  the  clinical  aspect  peculiar. 

It  is  interesting  to  consider  these  three  types  of  spon- 
taneous involuntary  movements  in  relation  to  one  another  as 
symptoms  of  cerebral  disease.  So  far  as  we  know  they 
occur  onlv  when  the  function  of  the  cerebral  cortex  of  the 
motor  area  is  directly  or  indirectly  disturbed.  If  comparison 
be  made  between  a  typical  athetotic  movement,  a  typical 
choreic  movement  and  a  typical  myoclonic  movement,  each 
will  be  found  to  present  distinct  features ;  yet  every  tran- 
sitional form  of  movement  is  met  with  between  athetosis 
and  chorea,  and  between  chorea  and  myoclonus. 

In  the  maladies  which  are  described  in  this  chapter  as 
choreas  proper  those  types  of  spontaneous  movement  which 
are  indistinguishable  from  those  of  myoclonus,  and  move- 
ments approximating  to  athetosis,  are  met  with.  Myoclonic 
movements  in  the  face  and  up})er  extremities  are  a  marked 
feature  of  some  cases  of  Huntington's  chorea,  and  such  cases 
differ  but  little  in  their  clinical  aspect  from  cases  of  familial 
adult  myoclonus.  In  many  cases  of  mvoclonus  movements 
of   a  transitional  type  occur.     This  group  of  maladies  is 

allied,  not  only  bv  the  clinical  manifestations  which  thev  are 
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so  apt  to  possess  in  common,  but  also  by  the  occurrence  of 
cases  of  an  intermediate  type  which  cannot  be  definitely 
placed  either  wnth  chorea  or  with  myoclonus. 

The  little  that  is  known  of  the  pathology  of  these  diseases 
further  justifies  their  inclusion  in  one  group. 


CHOREA 

Synonym, — St.  Vitus'  dance ;  Sydenliam's  chorea ;  rheu- 
matic chorea. 

Chorea  is  a  spasmodic  affection  of  the  nervous  system 
which  occurs  chiefly  in  young  persons  and  is  generally  of 
limited  duration.  It  is  characterised  by  the  occurrence  of 
irregular  involuntary^  movements,  by  weakness  and  inco- 
ordination of  voluntary  movements,  and  often  by  mental 
weakness.  The  subject  of  chorea  frequently  suffers  at 
some  period  of  childhood  from  the  manifestations  of  rheu- 
matism, and  a  history  of  acute  rheumatism  in  the  family  is 
so  often  obtained  that  the  association  with  rheumatism  is. 
one  of  the  most  important  characteristics  of  chorea. 

The  term  "chorea''  was  originally  used  in  connection 
with  an  epidemic  of  dancing  mania  which  was  prevalent  in 
the  early  part  of  the  fifteenth  century  in  Germany.  An 
epidemic  having  occurred  at  Strasburg  in  the  year  1418,. 
the  prefect  of  that  city  ordered  the  sufferers  to  the  chapel 
of  St.  Vitus,  at  Zabern,  that  they  might  be  healed  by  the 
saint.  This  disease  was  from  this  time  named  "chorea 
Sancti  Viti"  {\OQ{ia'=-  dancing).  Subsequently  many  con- 
ditions in  which  spasmodic  movements  occurred  were  known 
under  this  name,  until  Sydenham,  in  1686,  first  described 
the  disease  which  we  are  now  considering,  and  applied  to  it 
the  term  "  chorea." 

Syinptoms. — While  the  onset  of  symptoms  is  usually 
gradual  and  progressive,  it  is  sometimes  abrupt,  and  this  is 
especially  the  case  when  emotion  has  been  the  determining 
cause.  A  few  hours  after  the  occurrence  of  psychical 
disturbance,  perhaps  upon  the  following  day,  in  rare  cases 
within  a  few  minutes,  small  arhythmic  movements  of  the^ 
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face  and  of  the  fingers  appear  and,  rapidly  becoming  gen- 
eral, increase  in  range  and  in  force. 

When  the  onset  is  gradual,  the  appearance  of  the  abnor- 
mal movements  is  preceded  by  alteration  of  the  mental  and 
physical  condition  of  the  child.  She  becomes  more  nervous 
and  more  impressionable  than  before ;  she  is  irritable,  and 
often  laughs  and  cries  without  apparent  cause.  Her  facial 
expression  is  mournful,  she  is  increasingly  unable  to  apply 
her  attention,  and  she  cannot  do  her  lessons.  At  this  time 
careful  scrutiny  will  detect  slight  involuntary  movements 
of  the  face  and  of  the  fingers,  often  unilateral  in  distribu- 
tion. She  becomes  clumsy  in  her  movements — overturns 
her  glass  at  table  and  lets  fall  objects  which  she  is  holding. 
The  inevitable  reprimands  which  she  suffers  for  those  faults 
have  an  immediate  effect  in  augmenting  her  clumsiness. 

Anaemia,  general  languor,  irregularity  of  appetite,  and 
oftentimes  constipation,  are  present.  It  not  unfrequently 
happens  that,  in  children  who  have  years  previously  suffered 
from  incontinence  of  urine,  this  symptom  returns.  The  child 
frequently  complains  of  pains  running  down  the  limbs. 

From  day  to  day  the  movements  become  more  marked 
and  spread  to  the  limbs  and  trunk.  The  face  is  constantly 
grimacing,  and  the  hands  and  arms  scarcely  cease  from 
turning  about,  and  affection  of  the  legs  makes  the  walking 
irregular  and  clumsy.  The  child  can  no  longer  keep  still, 
the  respiration  movements  become  spasmodic,  and  the 
chorea  is  fully  developed. 

The  symptoms  which  characterise  a  well-marked  case  of 
chorea  are  (1)  involuntarj'^  spontaneous  movements,  (2) 
weakness  of  voluntary  movements,  (3)  loss  of  precision  in 
voluntary  movement,  (4)  emotional  instability,  and  other 
psychical  disturbances. 

The  first  of  these  is  usually  the  most  conspicuous  symptom, 
but  sometimes  loss  of  power  dominates  the  clinical  aspect, 
and  when  this  is  so,  involuntary^  movements  may  be  incon- 
spicuous or  absent  (paralytic  chorea,  chorea  mollis). 

(1)  Involuntary  movements. — These  are  always  irregular 
as  regards  time  and  as  regards  the  nature  of  the  movement. 
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Similar  movements  are  never  repeated  successively  in  the 
same  .part,  and  each  choreic  movement  may  be  said  to  differ 
from  the  one  which  preceded  it  and  from  its  successor.  Such 
movement  begins  suddenly  and  ends  rapidly.  Frequently 
one  sees  the  involuntary  movement  complicated  by  the  addi« 
tion  of  a  voluntary  movement  to  cover  the  fault,  as  it  were. 
The  majority  of  the  movements  are  complicated  movements, 
involving  several  muscles  and  often  more  than  one  joint. 
They  resemble  volitional  movements  more  closely  than  do  the 
other  involuntary  movements  met  with  in  nervous  diseases, 
and  have  been  called  "  ^wa«i-purj>osive  "  movements.  So 
close  is  this  resemblance  that  they  appear  to  the  parent  of 
the  child  as  voluntary  movements,  and  slie  is  often  punished 
for  "  fidgeting."  The  similarity  also  suggests  to  the  patho- 
logist, that  the  seat  of  the  disease  responsible  for  such  move- 
ments must  surely  be  in  the  neighbourhood  of  the  cortical 
centres  of  the  motor  area  from  whence  the  incitations  for 
volitional  movements  finally  emerge. 

The  complicated  movements  of  chorea  are  much  more 
rapid  than  those  of  athetosis,  but  they  are  not  so  rapid  as 
are  the  involuntary  movements  of  habit  spasm  and  of  the 
convulsive  tics,  and  they  are  much  less  rapid  than  the  shock- 
like movements  of  myoclonus. 

If,  however,  a  case  of  chorea  be  closely  watched,  with  the 
skin  uncovered,  much  less  complicated  movements  are  fre- 
quently seen,  the  simplest  of  which  may  involve  one  muscle 
only  and  may  be  indistinguishable  from  a  myoclonic  move- 
ment. The  nature  of  the  movements  varies  according  to  the 
region  in  which  they  occur. 

In  the  face  the  movements  are  never  confined  to  one  side, 
even  in  hemichorea.  The  slightest  movements,  such  as  are 
seen  in  the  early  days  of  the  disease,  take  the  form  of  asym- 
metrical twitches  about  the  angles  of  the  mouth  and  orbits 
and  in  the  lips.  In  more  severe  cases  the  strangest  grimaces 
may  occur.  At  one  moment  the  angles  of  the  mouth  are 
drawn  downwards,  then  outwards,  then  the  lips  are  pursed. 
The  forehead  is  thrown  into  wrinkles,  the  eyebrows  are 
brought  together,  then  are  released,  and  the  eyelids  blink. 
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Suddenly  the  face  becomes  still  in  the  most  forlorn  expres- 
sion, to  break  into  a  smile  or  an  ugly  grimace  a  moment 
later.  The  tongue  is  thrust  into  one  cheek,  then  projected, 
to  be  rapidly  withdrawn  jjist  in  time  to  escape  the  sudden 
snap  of  the  open  mouth.  Often  when  asked  to  show  the 
tongue  the  child  puts  it  out  rapidly  and  holds  it  there  by 
closing  the  teeth  on  it.  Smacking  of  the  tongue  and  palate 
may  often  be  heard  at  a  distance.  Lateral  movements  of  the 
jaAvs  are  common.  In  more  severe  cases  speech  is  difficult, 
the  words  being  articulated  slowly  and  in  monosyllables. 

Sometimes,  after  standing  speechless  for  a  moment,  the 
child  takes  advantage  of  a  moment  of  calm  to  get  out  a 
sentence  as  rapidly  as  possible.  Swallowing  is  difficult  or 
impossible  in  severe  cases,  as^  no  effective  sequence  of  volun- 
tary movements  can  be  produced  in  the  jaw  and  tongue,  and 
both  palate  and  pharynx  are  involved  in  the  movements ; 
for  this  reason  nasal  feeding  is  sometimes  essential. 

The  ocular  muscles  participate  in  the  involuntary  move- 
ments in  that  they  remain  parallel  and  turn  concomitantly 
when  involuntary  movements  of  the  head  occur. 

In  rare  cases  momentary  strabismus  and  diplopia  occur. 
Reading  is  often  difficult.     The  pupils  are  generally  large. 

In  the  upper  extremities  the  movements  always  appear 
first  in  the  hand.  The  thumb  is  more  restless  than  the 
fingers,  which  are  spread  and  pressed  together,  flexed  and 
extended  alternately.  The  wrists  twist  about  irregularly, 
the  forearms  are  constantly  agitated  Avith  movements  of 
pronation  and  supination,  flexion  and  extension  ;  while  all 
possible  movements  of  the  shoulder  occur.  Any  combination 
of  these  movements  in  any  order  of  succession  may  be  met 
vnth.  The  clumsiness  of  voluntary  movements  which  the 
occurrence  of  such  involuntary  movements  must  entail  is 
easily  conceived,  and  is  admirably  described  by  Sydenham, 
who  pictures  a  choreic  patient  thus  :  "  If  a  cup  of  drink  be 
put  into  his  hand,  he  represents  a  thousand  gestures,  like 
jugglers,  before  he  brings  it  to  his  mouth  ;  for  whereas  he 
cannot  carry  it  to  his  mouth  in  a  right  line,  his  hand  being- 
drawn  hither  and  thither  by  the  convulsion,  he  turns  it 
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oft^n  about  for  somo  time,  till  at  length,  happily  reaching 
his  lips,  he  flings  it  suddenly  into  his  mouth  and  drinks  it 
j^eedily  as  if  the  poor  wretch  designed  only  to  make  sport/' 

The  lower  extremities  are  less  severely  affected  with  in- 
voluntary movements  than  the  rest  of  the  body.  Such 
movements  are  best  seen  when  the  (^hild  is  lying  down. 
The  gait  is  generally  affected  and  tends  to  be  clumsy  and 
insecure,  the  legs  being  thrown  now  too  far  out,  now  across 
one  another,  while  in  severe  cases  walking  becomes  im- 
possible. 

Irregularity  of  respiratory  movements  are  conspicuous, 
and  spasmodic  movements  occur,  l^he  breath  is  often  taken 
in  rapidly  and  held  for  some  time,  then  let  go  with  a  loud 
.sigh. 

The  trunk  is  alwavs  involved  to  some  extent,  and  move- 
ments  of  a  writhing  nature  are  characteristic.  In  severe  cases 
violent  movements  of  flexion,  extension,  and  lateral  flexion 
occur. 

The  face  is  usually  the  earliest  region  to  ])resent  move- 
ments, and  it  is  always  affected  bilaterally.  The  hand  is  the 
next  to  follow,  and  the  left  hand  is  affected  earlier  and  more 
often  than  is  the  right.  The  movement  may  spread  to  the 
leg  of  the  same  side  first,  or  to  the  opposite  arm.  So  far  as 
the  limbs  are  concerned,  the  movements  mav  be  confined  to 
one  side — hemichorea ;  but  the  involvement  of  the  trunk  is 
always  bilateral  and  generally  equal  upon  the  two  sides. 

Choreic  movements,  after  being  confined  for  some  time  to 
one  side,  may  involve  the  opposite  side,  and  the  movements 
of  the  originally  affected  side  may  cease  (double  hemichorea) 
or  they  may  persist,  general  chorea  resulting.  Hemichorea 
is  more  often  met  with  upon  the  left  side  than  upon  the 
right,  and  when  thus  confined  to  one  half  of  the  body  the 
degree  of  affection  is  never  severe.  In  severe  cases  the 
whole  of  the  voluntary  musculature  is  involved  and  the  move- 
ments are  incessant.  The  violence  of  the  movements  of  the 
limbs  may  cause  the  skin  over  the  ])romincnces  to  ulcerate 
from  friction  against  the  clothing,  and  the  head  and  limbs  may 
be  badly  bruised  and  cut  from  the  violence  of  their  contact 
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with  adjacent  objects,  and  unless  the  patient  be  properly  pro- 
tected wounds  may  occur  which  are  liable  to  infection,  with 
such  grave  consequences  as  abscess,  erysipelas,  pyaemia,  etc. 

The  violence  of  the  movements  of  the  trunk  is  sometimes 
sufficient  to  throw  the  patient  out  of  bed,  and  the  teeth  may 
be  broken  by  the  sudden  closure  of  the  jaws.  The  move- 
ments of  chorea  cease  during  sleep — whether  this  be  natural 
or  artificially  induced — except  in  the  most  severe  cases.  In 
the  majority  of  such  cases,  however,  sleep  is  impossible ;  if 
it  occur,  the  movements  are  much  diminished  for  the  time. 

Frequently  the  patient  is  much  quieter  for  some  time- 
after  sound  sleep.  Mental  excitement  and  the  attempt  ti> 
perform  movements  increase  the  spasms,  while  psychical 
and  physical  repose  diminish  them.  There  is  no  doubt, 
however,  that  in  many  of  the  less  severe  cases  the  spasms 
may  be  controlled  by  voluntary  attention  and  also  by  acts 
requiring  a  concentration  of  the  attention,  such  as  writing. 

(2)  Losii  of  21011' er, — The  muscular  power,  as  measured  by 
the  dynamometer,  may  be  normal  in  slight  cases ;  usually  a 
decrease  of  power  ujjon  both  sides  is  noticeable,  and  this  is 
most  obvious  in  those  limbs  in  which  the  choreic  movements 
are  most  marked.  More  severe  degrees  of  paresis  not  in- 
frequently accompany  or  succeed  the  appearance  of  spasm, 
and  such  paresis  is  usually  localised  in  order  of  frequency 
as  follows ;  brachial  paresis,  hemiparesis,  and  paraparesis. 
The  paresis  begins  to  be  noticeable  a  short  time  after  the 
commencement  of  the  choreic  movement. 

It  may  be  observed  in  one  limb,  or  upon  one  side  of  the 
body,  that  the  choreic  movements  are  becoming  progres- 
sively less  marked,  and  that  the  limb  or  limbs  are  becoming 
progressively  weaker.  Soon  the  arm  hangs  loosely  by  the 
side,  and  the  limb  is  dragged  in  walking.  The  paralysis 
does  not  become  absolute,  and  in  almost  all  cases  slight 
choreic  movement  persists  in  the  paretic  region. 

Often  the  mono-paresis,  or  hemiparesis,  corresponds  with 
a  hemichorea;  but  they  are  met  with  equally  in  general 
chorea,  and  they  may  be  severe  in  degree  in  cases  in  which 
the  choreic  movements  are  very  slight. 
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Choreic  paresis  is  apt  to  return  with  successive  attacks^ 
of  chorea,  but  not  always  in  the  same  region ;  for  in  one 
attack  monoparesis  may  exist,  in  another,  paraparesis  may 
be  present,  while  in  a  third  hemiparesis  may  develop. 

It  sometimes  happens  that  paresis  appears  late  and  after 
the  choreic  movements  have  ceased,  and  it  may  persist  for 
a  considerable  time.  While  paresis  and  choreic  movements 
usually  disappear  together,  the  former  may  persist  even  in 
considerable  degree  long  after  the  spasms  have  ceased.  In 
rare  cases  loss  of  power  constitutes  the  first  noticeable  sym- 
ptom, and  the  paresis  lessens  as  the  spasmodic  movements 
develop. 

Under  the  name  of  chorea  mollis  (limp  chorea),  a  more- 
severe  degree  of  paralysis  affecting  the  whole  body  is 
described.  It  may  be  preceded  by  the  usual  symptoms  of 
chorea.  More  often  the  paralysis  is  the  first  noticeable- 
phenomenon,  and  it  develops  rapidly  in  from  twenty-four  to 
forty-eight  hours.  This  form  is  characterised  by  complete- 
flaccidity  of  the  limbs;  the  child  lies  upon  its  back  and 
does  not  move,  and,  if  one  of  the  limbs  be  raised  from  the 
bed  and  released,  it  falls  limp  and  lifeless.  The  head  is^ 
no  longer  held  in  a  natural  position,  but  rolls  round  on  to 
the  ear.  Careful  investigation  rarely  fails  to  reveal,  how- 
ever, some  slight  choreic  movement,  either  in  the  face  or 
the  fingers.  Many  French  authors  state  that  the  reflexes 
arc  invariably  abolished  in  this  condition  and  that  the- 
paralysis  may  be  almost  absolute,  but  English  writers  hold 
that  the  deep  reflexes  are  not  consistently  absent,  and  that 
severe  paresis  is  the  limit  of  the  loss  of  power.  The  writer,, 
among  a  considerable  number  of  cases,  has  found  the  deep 
reflexes  present  in  the  majority,  and  though  the  appearance 
of  the  limbs  in  some  cases  has  been  lifeless  indeed,  vet  some 
voluntary  movement  has  been  possible  in  every  muscle^ 
though  no  effective  act  could  be  performed. 

Paretic  chorea  and  chorea  mollis  run  a  benign  course 
and  recovery  is  said  to  be  almost  invariable. 

(3)  IncO'Ordination  of  voluntary  vntvemenfs  may  be  the 
first  symptom  of  chorea  to  draw  attention  and  it  may  pre- 
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cede  the  appearance  of  spasmodic  movements.  It  is  very- 
marked  in  some  cases  when  the  spasm  is  slight,  and  it  is 
most  noticeable  in  the  movements  of  the  hand  and  forearm, 
which  lack  precision.  The  motor  centres  do  not  obey  the 
dictates  of  the  will,  so  that  when  the  patient  tries  to  relax 
certain  muscles  for  the  completion  of  some  act  there  is 
marked  delay,  which  interferes  greatly  with  the  efficacy  of 
the  act.  This  interruption  in  the  sequential  flow  of  move- 
ments which  make  up  an  act,  is  responsible  for  the  sudden 
dropping  of  objects  which  are  being  carried,  and  it  is 
demonstrated  also  by  overshooting  the  mark  in  the  attempt 
to  lay  hold  of  or  pick  up  some  object. 

The  muscles  may  undergo  some  diminution  in  size  as  a 
part  of  the  general  wasting  of  muscular  tissue,  and  a  con- 
siderable degree  of  hypotonus  is  always  present  m  paretic 
chorea  and  especially  in  chorea  mollis.  I'he  electrical  re- 
actions sometimes  show  that  irritability  is  increased  and 
the  anodal  closure  may  produce  a  contraction  Aviththe  same 
.strength  of  current  as  the  kathodal  closure. 

Seiisihility, — Pain  in  the  joints  and  down  the  limbs  is  fre- 
quently complained  of.  In  some  cases  this  may  be  a  rheu- 
matic manifestation,  but  as  its  presence  seems  sometimes  to 
depend  upon  the  severity  of  the  spasmodic  movements  it  is 
probably  a  result  of  the  continued  movements.  In  severe 
cases  pains  are  experienced  similar  to  those  occurring  in 
neurasthenia.  Headache  is  common  and  it  may  be  par- 
oxysmal or  continuous ;  it  is  apt  to  be  a  troublesome  syniptom 
when  a  considerable  degree  of  anajmia  is  present. 

Tenderness  of  the  nerve-trunk  has  been  described  and 
may  possibly  result  mechanically  from  the  muscular  spasm. 

Blunting  of  all  forms  of  sensibility  exists  in  a  considerable 
proportion  of  the  more  severe  cases  and  it  is  found  chiefly 
upon  the  hand  and  forearm.  The  defect  consists  in  a  slight 
diminution  of  perception  and  of  localising  faculty,  and  it 
is  usually  most  marked  in  the  limb  showing  the  most  severe 
spasm.  Considering  the  difficulty  which  the  impairment  of 
attention,  always  present  in  a  marked  case  of  chorea,  places 
upon  the  investigation  of  slight  change  of  sensibility,  it  is 
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obvious  that  this  sign  is  valueless  for  diagnostic  purposes 
since  it  is  often  absent,  and  in  many  cases  the  p.^chical  con- 
dition makes  reliable  examination  impossible. 

Hysterical  disturbances  of  sensibility  are,  however,  not 
rare  in  patients  who  have  reached  puberty  and  occur  usually 
towards  the  end  of  the  illness,  sometimes  after  the  move- 
ments have  ceased.  Hemianajsthesia  is  not  uncommon  and 
is  usually  accompanied  by  contraction  of  the  visual  fields, 
sometimes  also  by  hemianosmia  and  diminution  of  hearing 
on  the  affected  side.  Analgesia  and  hyperjesthesia  are 
occasionally  present. 

Reflexes, — The  skin  reflexes  are  generally  normal,  some- 
times diminished,  and  Avhere  hemiana}sthesia  is  present  they 
may  not  be  obtained  on  the  anaesthetic  side.  The  deep  reflexes 
are  usually  normal  in  slight  cases.  The  knee-jerks  often 
show  an  alteration  in  character  which  is  peculiar  to  chorea, 
the  contraction  of  the  quadriceps  is  unduly  sustained,  and 
the  leg  remains  at  the  top  of  its  excursion  for  several  tenths 
of  a  second.  In  severe  cases  the  deep  reflexes  are  often 
diminished,  and  in  cases  of  paretic  chorea  and  in  chorea  mollis 
they  may  be  greatly  diminished  or  absent  in  the  paretic 
region.  Loss  of  knee-jerk  in  cases  of  moderate  severity, 
where  paresis  is  not  conspicuous,  has  been  often  referred  to 
the  administration  of  arsenic,  but  it  is  doubtful  whether 
arsenic  can  cause  abolition  of  the  deep  reflexes  without  other 
signs  of  arsenical  neuritis  appearing,  such  as  pain,  paralysis, 
etc.  It  seems  certain  that  the  knee-jerk  may  disappear  in 
cases  of  non-paretic  chorea  of  moderate  severity.  In  one 
patient  under  the  Avriter's  care  the  knee-jerk  Avas  found 
absent  in  each  of  several  recurrences  and  returned  as  the 
patient  became  cimvalescent ;  in  this  case  arsenic  was  not 
used.  The  sphincters  are  not  affected,  but  in  severe  cases, 
in  chorea  mollis,  and  where  there  is  great  mental  hebetude, 
the  calls  of  nature  are  neglected. 

(4)  Emotional  instahUity  and  other  psychical  disturbances, 
— Some  degree  of  emotional  instability,  failure  of  attention, 
and  depression,  is  present  in  many  cases,  and  for  the  most 
part  in  proportion  to   the  severity  of  the  affection.     The 
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child's  behaviour  may  change.  She  laughs  or  weeps  without 
reason.  She.  may  become  capricious,  irritable,  and  obstinate, 
and  in  many  ways  troublesome.  The  memory  may  be  im« 
paired.  She  takes  less  interest  in  her  surroundings,  and 
this  may  progress  until  marked  hebetude  exists. 

Such  mental  disorders  appear  and  disappear  with  the 
chorea,  leaving  no  subsequent  trace  of  their  existence. 

Severe  mental  disorders,  however,  may  complicate  chorea, 
and  it  is  argued  that  they  are  not  dependent  directly  upon 
the  chorea,  but  are  the  result  either  of  intoxication  (rheu- 
matic or  other  infection),  or  that  they  are  the  outcome  of  the 
neuropathic  heredity  which  is  so  often  present.  The  severity 
of  these  symptoms  in  some  slight  cases  of  chorea  and  their 
entire  absence  in  many  of  the  severe  cases  support  the 
latter  view. 

(a)  Delirium  may  occur  in  acute  and  grave  cases.  It  is 
usually  violent  and  loquacious,  and  resembles  other  forms 
of  toxic  delirium.  After  its  appearance  the  chorea  becomes 
rapidly  worse,  and  convulsions,  followed  by  coma  and  death, 
may  ensue. 

(b)  Hallucinations  of  vision  of  a  terrifying  character  are 
met  with  only  in  children  from  the  age  of  twelve  years 
onwards.     They  disappear  with  the  chorea. 

(c)  Mania. — This  condition  is  quite  exceptional  in  children, 
and  is  practically  confined  to  the  chorea  of  adolescents  and 
adults.  The  subjects  of  choreic  mania  frequently  have  a 
direct  psychopathic  heredity.  The  form  of  the  aberration 
may  be  acute  mania,  melancholia,  moral  perversion,  or  de- 
lusions of  persecution.  Such  mental  disorders  usually  appear 
and  disappear  with  the  chorea,  and  the  prognosis  as  regards 
mental  recovery  is  good. 

Cardiac  symjytoms, — The  pulse  is  usually  increased  in  fre- 
quency and  especially  when  the  spasmodic  movements  are 
severe,  and  it  may  be  irregular  both  in  force  and  frequency, 
and  intemiittency  may  be  present.  Such  irregularity  has 
been  attributed  to  choreic  spasm  of  the  heart  muscle,  but 
there  can  be  no  doubt  that  it  is  simply  the  physiological 
result  of  irregularity  of  the  respiratory  movements  upon  the 
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heart.  Posture  has  less  effect  upon  the  pulse-rate  than  in 
health,  the  heart  beating  at  nearly  the  same  rate  in  the 
upright  and  in  the  recumbent  position  of  the  body. 

Murmurs  having  all  the  characters  of  true  haemic  murmurs 
may  be  met  with  in  cases  in  which  ansemia  is  present.  They 
are  heard  at  the  base  and  tend  to  be  conducted  along  the 
great  vessels  of  the  neck.  A  venous  hum  is  also  present  in 
some  cases. 

Frequently  murmurs  are  heard  which  are  not  referable  to 
anaemia,  and  which  we  have  no  reason  to  attribute  to  organic 
disease  of  the  heart.  They  are  soft  in  quality  and  mid- 
systolic in  time,  and  are  heard  at  the  base.  They  are  apt  to 
vary  from  time  to  time,  sometimes  without  apparent  cause, 
sometimes  as  the  result  of  respiratory  movement  or  change 
of  position.  Similar  murmurs  are  met  with  frequently  in 
rheumatism,  and  sometimes  in  other  toxic  conditions.  It  is 
possible  that  they  may  be  the  result  of  the  action  of  some 
toxic  agent  upon  the  cardiac  muscle.  Such  murmurs  are 
very  rare  in  young  children,  but  are  frequently  met  with  in 
children  from  the  age  of  8  years  onwards. 

Severe  cases  of  chorea  are  very  often  complicated  with 
endocarditis  and  myocarditis,  and  sometimes  with  pericar- 
ditis. Among  73  cases  of  fatal  chorea.  Osier  found  organic 
disease  in  64,  endocarditis  alone  in  43  cases,  endocarditis 
with  pericarditis  in  19  cases,  and  pericarditis  alone  in  2 
cases.  Sturges  found  organic  heart  disease  in  75  of  80  fatal 
cases,  and  Sir  William  Gowers  states  that  valvular  disease 
is  found  in  90  per  cent,  of  all  fatal  cases. 

The  signs  of  an  organic  cardiac  lesion  may  be  present 
before  the  attack  of  chorea,  and  thev  are  then  referable  to 
an  antecedent  attack  of  chorea  or  of  rheumatism.  More 
often  a  murmur  indicative  of  organic  disease  appears  during 
the  attack,  and  persists  after  the  patient  is  convalescent. 
In  other  cases  no  murmur  is  detected  throughout  the  attack, 
but  signs  of  organic  cardiac  disease  develop  soon  afterwards. 
The  most  common  murmur  is  heard  over  the  mitral  area  and 
results  from  disease  of  the  mitral  valve.  It  is  svstolic  in 
time.     A  presystolic  murmur  may  develoj)  when  signs  of 


238  NERVOUS   DISEASES   OF   EARLY    LIFE 

endocarditis  have  been  present  for  some  time,  and  when 
sufficient  time  has  elapsed  for  cicatrising  processes  to  narrow 
the  mitral  orifice,  but  when  a  presystolic  murmur  is  heard 
early  in  an  attack  of  chorea,  endocarditis  has  certainly 
occurred  antecedent  to  the  attack.  Murmurs  indicative  of  dis- 
ease of  the  aortic 'valves  are  much  less  frequent,  and  were 
found  twice  only  among  250  cases  recorded  by  Sir  William 
Gowers. 

Some  degree  of  myocarditis  and  dilatation  are  almost 
invariably  present  when  endocarditis  or  pericarditis  exists. 
It  must  be  remembered,  however,  that  endocarditis  may 
give  practically  no  sign  of  its  existence,  and  many  cases 
of  chorea  have  been  recorded  in  which  no  murmur  was 
present  during  life,  yet  the  autopsy  revealed  endocarditis. 

Cutaneous  affections. — The  morbid  conditions  of  the  skin 
met  with  in  chorea  are  the  cutaneous  manifestations  of 
rheumatism,  erythema  nodosum,  purpura,  and  rheumatic 
nodules.  In  some  cases  olive-coloured  pigmentation  of  the 
skin,  especially  of  the  trunk,  has  resulted  from  the  pro- 
longed administration  of  arsenic,  and  herpes  zoster  has  also 
occurred,  presumably  from  the  same  cause. 

Urine. — In  proportion  to  the  severity  of  the  spasmodic 
movements,  excess  of  urea  may  be  found  and  uric  acid  may 
be  deposited  in  considerable  quantity.  Dr.  Handfield  Jones 
has  described  a  similar  increase  of  phosphates.  Urohsema- 
toporphyrin,  a  pigment  which  occurs  in  the  urine  of  rheu- 
matic subjects,  was  found  by  Dr.  A.  E.  Garrod  in  fourteen 
out  of  twenty  cases.  Albumen  is  rarely  present  except 
when  nephritis  exists.  In  very  rare  cases  glycosuria  has 
been  noted. 

Temperatxire . — In  uncomplicated  chorea  there  is  usually 
no  pyrexia,  but  in  some  severe  cases,  and  in  the  acute 
mania  of  chorea,  the  temperature  may  be  raised  as  high  as 
104°  F.  Rheumatic  complications  (arthritis  and  endocar- 
ditis) are  common  causes  of  elevation  of  temperature. 
Hyperpyrexia  is  a  very  rare  event.  The  effect  of  the 
advent  of  fever  upon  the  spasmodic  movement  varies  in 
different  cases.     Most  often  the  movements  are  diminished 
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or  cease  during  the  fever,  Avhile  in  other  cases  there  is 
temporary  increase  of  the  movements,  followed  by  rapid' 
diminution  and  cessation. 

Course  aiid  duration, — The  disease  tends  to  a  spontaneous. 

termination  after  a  variable  time.    It  usuallv  lasts  from  six 

ft 

weeks  to  six  months.  The  duration  rarely  falls  short  of  the 
earlier  period  and  very  frequently  exceeds  the  longer  period. 
The  average  dui-ation  of  recent  cases  treated  in  hospital 

has  been   found   bv   several   observers  to   be  ten  weeks. 

ft 

Cases  which  last  for  more  than  twelve  months  are  not  rare, 
and  slight  cases  with  remissions,  in  the  intervals  between 
which  there  is  not  complete  absence  of  symptoms,  may  last 
several  vears.  Rarely  chorea  mav  become  chronic  and 
persist  indefinitely.  Some  of  the  cases  of  persistent  chorea, 
after  many  years,  develop  signs  of  pyramidal  degeneration 
— a  fact  of  great  interest  and  significance  in  the  pathology 
of  this  disease. 

The  course  of  the  malady  is  that,  after  a  gradual  develo])- 
ment  of  symptoms,  there  is  a  stationary  period,  during  which 
symptoms  are  well  marked,  followed  by  a  period  of  gradual 
diminution.  Almost  unnoticeably  the  disorderly  movements 
become  less  intense,  walking  becomes  possible,  and  the  legs 
regain  their  normal  motility,  then  the  upper  limbs,  and 
lastly  the  face.  I'he  last  of  the  spasmodic  movements  art^ 
seen  as  very  slight  abnormal  movements  of  the  fingers  or 
of  the  face.  Inco-ordination  and  ])aresis  usually  disappear 
before  the  spasm. 

The  evolution  of  chorea  may,  however,  be  A'crj'  variable, 
exacerbations  and  remissions  of  the  symptoms  alternating. 

Death  may  occur  from  exhaustion  following  upon  the 
severity  of  the  movements  and  the  difficulty  of  nourishing 
the  patient.  In  chorea  mollis,  asthenia  may  bring  about  a 
fatal  result.  The  complications  of  chorea  res])onsible  for 
fatal  results  are  endocarditis  and  myocarditis,  hyperpyrexia, 
pyaemia,  and  intercurrent  diseases. 

The  proportion  of  fatal  cases  occurring  in  chorea  is  prob- 
ably under  2  per  cent.  J)eath  occurs  most  often  in  first 
attacks,  when  these  occur  about  the  age  of  puberty,  and 
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is  a  very  uncommon  event  in  young  children  and  in  re- 
<3urrent  chorea. 

Sequelae. — In  very  rare  cases  muscular  weakness  may  suc- 
<)eed  chorea.  It  may  be  general  or  local^  and  the  loss  of 
power  is  sometimes  very  great.  There  is  no  change  in  the 
muscular  irritability  but  there  may  be  blunting  of  sensibility. 
Sir  William  (xowers  suggests  that  post-choreic  paralysis  is 
analogous  to  the  mental  weakness  which  may  succeed  chorea. 
It  is  always  transient. 

Sudden  starts  in  the  limbs  similar  to  those  which  many 
people  experience  on  going  to  sleep  may  occur  and  persist 
for  some  time  after  the  chorea  has  ceased.  As  a  rule  they 
follow  in  cases  in  which  mental  disturbance  has  accompanied 
the  chorea. 

Persistent  chorea  and  the  development  of  general  spas- 
ticity have  already  been  referred  to. 

Recurrence, — About  one  third  of  all  persons  who  have 
suffered  with  chorea  have  more  than  one  attack.  Osier 
found  among  410  cases  that  two  attacks  had  occurred  in 
110,  three  in  35,  four  in  10,  and  six  in  3  cases.  Females  are 
more  prone  to  a  recurrence  than  males  in  about  the  same 
proportion  as  they  are  more  liable  to  original  attacks.  In 
many  cases  no  cause  for  the  recurrence  can  be  detected,  but 
.sometimes  fright  and  other  emotional  disturbances  and 
depressing  conditions  are  responsible. 

The  interval  between  the  termination  of  the  first  attack 
and  the  recurrence  is  rarely  less  than  two  months  or  more 
than  two  years.  Recurrence  within  a  few  weeks  of  an  attack 
is  to  be  regarded  as  a  relapse  of  the  original  attack  rather 
than  as  a  recurrence. 

The  average  interval  is  about  one  year.  If,  therefore,  a 
patient  has  remained  well  for  eighteen  months  it  is  improb- 
able that  a  recurrence  will  take  place. 

The  heart  is  more  frequently  found  to  be  affected  in  re- 
currences than  in  primary  attacks,  for  the  reason  that,  as 
endocarditis  tends  to  occur  in  chorea,  the  greater  the 
number  of  choreic  attacks  that  have  occurred  the  more 
likely  is  the  heart  to  be  found  affected.   The  clinical  aspect 
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of  recurrent  chorea  is  similar  to  that  of  the  primary  attack, 
but  the  symptoms  are  usually  less  severe  and  their  duration  is 
shorter.  Occasionally,  however,  a  recurrence  is  much  more 
severe  than  the  original  attack. 

Etiology  :  race. — The  disease  is  much  more  prevalent 
among  the  white  races.  It  is  ver}'  rare  among  negroes  and 
is  said  to  be  unknown  among  the  American  Indians,  but 
half-breeds  of  both  races  are  not  infrequently  the  subjects 
of  chorea.    It  is  of  common  occurrence  in  the  Hebrew  race. 

Heredity. — A  neuropathic  heredity  in  the  form  of  hysteria, 
epilepsy,  and  insanity  is  not  uncommon.  Of  much  greater 
importance  is  a  hereditarj'  tendency  to  rheumatic  affec- 
tions. The  incidence  in  families  where  both  rheumatic  and 
neuropathic  heredity  occur  is  often  noteworthy.  The  sub- 
jects of  chorea  do  not  appear  to  be  subsequently  prone  to 
the  occurrence  of  other  nervous  maladies. 

Age. — Chorea  is  perhaps  never  met  with  in  children  under 
the  age  of  3  years,  and  it  occurs  very  rarely  before  the  fifth 
year.  The  first  attack  occurs  in  the  great  majority  of  cases 
between  the  ages  of  5  and  10  years,  after  which,  although 
second  attacks  are  relatively  common,  primary  attacks 
become  increasingly  rare  as  age  advances.  After  the 
twentieth  year  the  disease  is  almost  confined  to  females. 
If  relapses  be  included,  chorea  is  most  often  met  with  in  the 
thirteenth  year.  After  the  twentieth  year  only  5  per  cent, 
of  all  cases  have  their  commencement.  Instances  of  the 
occurrence  of  true  chorea  are,  however,  met  with  at  any 
period  of  life  from  the  third  decade  to  old  age.  A  man  aged 
58  years  was  recently  a  patient  at  the  National  Hospital 
with  a  mild  attack  of  chorea.  He  had  had  two  attacks  of 
acute  rheumatism  and  one  other  attack  of  chorea  after  the 
age  of  50.  The  chorea,  which  was  in  every  respect  typical, 
was  rapidly  cured. 

It  appears  probable  that  some  of  the  cases  reported  as 
chorea  occurring  in  children  under  the  age  of  5  years 
have  been  in  reality  cases  of  choreic  diplegia  resulting  from 
structural  disease  of  the  brain,  and  that  some  of  the  cases 
reported  as   occurring   after   the   age    of    40    have    been 

16 
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eitlier  cases  of  Huntington's  disease,  or  eases  of  organic 
cerebral  disease  of  which  the  choreic  movements  have 
occurred  as  symptoms. 

Sex. — (xirls  are  affected  three  times  as  frequently  as  are 
boys.  The  disease  is  incident  upon  the  largest  number  of 
boys  in  the  years  from  5  to  10,  and  upon  the  largest  number 
of  girls  in  the  years  from  10  to  15.  As  the  third  decade  is 
approached  this  proportion  becomes  greater,  and  in  that 
decade  the  incidence  is  almost  exclusively  upon  women. 

About  three  quarters  of  all  cases  are  from  the  lower  classes ; 
the  upper  classes  are  not  so  often  affected.  Weakly,  nervous, 
and  excitable  children  tend  to  be  picked  out  by  the  disease. 

Climate,  sea  nan,  locality. — Climate  does  not  appear  to  in- 
fluence the  occurrence  of  the  disease,  but  there  seems  to  be 
a  distinct  relation  to  the  time  of  the  year.  The  researches 
of  Morris  Lewis  in  Philadelphia  have  shown  a  maximum 
incidence  in  March.  In  London,  however,  July  and  August 
are  the  months  for  the  greatest  occurrence,  both  of  primarj' 
and  second  attacks. 

Chorea  is  more  prevalent  in  towns  than  in  the  country. 
The  presence  of  a  large  Hebrew  element  in  the  population 
in  some  towns,  such  as  London,  must,  however,  be  taken 
into  account,  lest  racial  incidence  be  attributed  to  town 
dwelling. 

Rheumatism. — The  association  of  rheumatic  manifestations 
with  chorea  as  antecedent,  concomitant,  or  subsequent  events, 
is  of  very  frequent  occurrence.  Conclusive  evidence  of  this 
connection  was  first  published  by  G.  See  in  1850.  The 
opinion  of  H.  Roger,  put  forward  in  1867,  that  acute  rheu- 
matism, cardiopathy,  and  chorea,  were  several  manifestations 
of  one  and  the  same  disease  has  much  evidence  to  support 
it,  and  in  the  light  of  recent  pathological  investigations, 
which  have  shown  that  a  micrococcus  can  be  isolated  from 
the  joints  of  acute  rheumatism  and  can  be  cultivated,  is 
rendered  almost  certain.  As  this  when  injected  into  certain 
animals  produces  acute  arthritis,  endocarditis,  and  chorea, 
it  may  be  stated  that  chorea  is  frequently  a  nervous  mani- 
festation of  rheumatism. 
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The  history  of  a  choreic  patient  frequently  brings  to  light 
the  occurrence  of  acute  articular  rheumatism,  of  cardiac 
disease,  and  of  other  rheumatic  signs  among  the  other 
members  of  the  family.  Often  the  ])atient  has  suffered  with 
rheumatic  erythema,  purpura,  rheumatic  nodules,  and  grow- 
ing pains  before  the  appearance  of  the  chorea ;  less  often 
an  attack  of  acute  rheumatism  or  cardiac  disease  has 
occurred.  Signs  of  rheumatism  not  infrequently  are  present 
■during  the  choreic  attack,  and  of  these  endocarditis  and 
pericarditis  are  the  most  often  seen;  nodules,  erythema, and 
purpura  are  not  uncommon,  but  the  (occurrence  of  acute 
articular  rheumatism  during  the  attack  is  unusual.  A  large 
percentage  of  those  patients  who  have  never  shown  rheu- 
matic manifestations  before  or  during  the  attack  of  chorea 
subsequently  develop  rheumatic  symptoms.  Among  115 
<*hildren  suifering  with  chorea  who  were  treated  at  the 
Hospital  for  Sick  Children,  Dr.  Batten  found  that  rheumatism 
had  occurred  in  82  per  cent.  Three  years  later  he  followed 
up  those  cases  that  had  not  suffered  with  rheumatism  pre- 
viously to  the  chorea,  and  among  those,  notwithstanding 
that  he  was  unable  to  trace  some  of  the  cases,  ll'i^  per  cent, 
of  the  total  number  had  developed  rheumatism  in  the  three 
years  following  the  chorea.  CVmtinuing  his  investigation 
three  years  later,  he  found  that  a  further  9*7  ])er  cent,  of 
the  total  had  develo]>ed  rheumatism  within  six  years  of  the 
chorea. 

Since  the  association  of  rheumatism  is  so  often  sub- 
sequent to  the  occurrence  of  the  chorea,  it  follows  that  the 
.statistics,  which  have  all  been  com])iled  from  cases  at  the 
time  of  occurrence  of  the  chorea,  must  ccmsiderablv  under- 
estimate  the  proportion  of  choreic  patients  who  are  the 
subjects  of  rheumatism. 

The  Collective  Investigation  Committee  of  the  British 
Medical  Association  found  that  rheumatism  had  preceded 
the  chorea  in  26  per  cent.,  while  in  82  per  cent,  the  rheu- 
matism accompanied  the  chorea,  or  occurred  subsequently, 
and  to  those  numbers  14  per  cent,  must  be  added  if  patients 
who  had  been  the  subjects  of  vague  rheumatic  pains  were 
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included.  If  to  this  total  of  72  per  cent,  the  patients  be 
added  who  have  shown  no  rheumatic  manifestation,  but 
whose  family  history  reveals  the  occurrence  of  definite 
rheumatism  among  near  relations,  the  percentage  of  cases 
of  chorea  which  are  associated  with  rheumatism  becomes 
too  high  to  allow  of  any  explanation  but  that  chorea,  in 
a  great  majority  of  cases,  is  a  manifestation  of  rheumatic 
infection. 

Infectious  diseases, — Almost  all  of  these  diseases  may 
have  the  relation  to  chorea  of  indirect  exciting  causes  of 
the  attack.  The  debilitating  effects  of  whooping-cough 
upon  children  make  it  a  frequent  antecedent  in  the  history 
of  chorea.  Ross  found  tliat  chorea  frequently  occurs  after 
scarlet  fever;  but,  as  the  result  of  detailed  investigation, 
it  appears  that  the  relation  of  chorea  is  with  rheumatism, 
itself  a  frequent  concomitant  of  scarlet  fever,  and  that 
chorea  is  not  especially  incident  upon  those  who  have 
suffered  with  scarlet  fever  and  have  at  no  time  presented 
symptoms  of  rheumatism.  Measles,  variola,  diphtheria,, 
pyaemia,  and  gonorrhcKa  have  all  been  recorded  as  direct 
antecedents  of  chorea.  Fere  has  pointed  out  the  occur- 
rence of  the  disease  in  the  course  of  secondary  syphilis. 
Doubtless,  both  the  bodily  and  psychical  effects  of  this 
disease  may  act  as  exciting  causes  of  chorea  in  a  pre- 
disposed subject. 

Psychical  disturhances, — While  these  are  absent  in  many 
of  the  cases,  yet  there  is  no  doubt  that  emotional  disturb- 
ances are  often  responsible  for  the  appearance  of  symptoms 
as  immediate  determining  factors.  The  association  of  St. 
Vitus'  dance  with  fright  is  so  impressed  upon  the  popular 
mind  that  any  possible  event  of  this  nature  shortly  prior  to 
the  chorea  is  at  once  placed  in  a  perhaps  unduly  important 
relation  to  the  disease.  Sometimes  careful  investigation 
will  discover  that  slight  choreic  movements  were  present 
before  the  shock  happened,  and  that  they  became  more 
intense  afterwards.  It  is  not  common  for  the  movements 
to  manifest  themselves  directly  after  the  emotional  dis- 
turbance.    They  usually  appear  after  an  interval  of  from 
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one  day  to  a  week — rarely  later.  In  this  connection  it  is 
interesting  to  bear  in  mind  the  important  relation  of  sudden 
emotion  to  the  occurrence  of  the  first  fit  in  epileptics. 

Schoffl  life. — It  seems  only  in  rare  instances  that  over- 
pressure in  schools  is  responsible  for  the  occurrence  of 
the  attiick.  No  doubt  it  frequently  aggravates  it.  The 
anxiety  of  pending  examinaticms  and  the  emoticiiis  produced 
by  punishment  at  school  may,  and  no  doubt  often  do, 
aggravate  chorea,  as  would  similar  psychical  distur])ances 
in  other  circumstances. 

Pregnancy. — Chorea  is  apt  to  occur  during  pregnancy 
in  women  who  have  not  had  a  previous  attack  and  when 
there  is  no  other  cause  attributable.  It  is  met  with  in  first 
pregnancies,  rarely  for  the  first  time  in  second  ])regnancies, 
or  after  the  age  of  twenty-four  years.  The  chorea  may 
appear  at  any  period  of  the  pregnancy,  but  most  often  in 
the  third  month.  Some  of  the  cases  prove  fatal,  and  there 
is  a  tendency  to  the  development  of  acute  mania  in  others. 

The  frequency  with  which  unmarried  girls  are  found 
among  the  subjects  of  the  chorea  of  ])regnancy  suggests 
strongly  that  the  attendant  mental  anxiety  and  depression 
play  an  important  part  as  exciting  causes. 

Among  other  conditions  which  are  of  interest  as  causal 
factors  of  chorea  may  be  mentioned  Iodoform  jmisoninyf  an 
example  of  which  is  recorded  by  Demme ;  the  aj)plication  of 
this  drug  to  a  tuberculous  wound  was  followed  by  the  appear- 
ance of  chorea,  which  ceased  when  the  drug  was  suspended 
and  reappeared  upcm  its  resumption. 

Errors  of  refraction  and  reflex  irritation  from  intestinal 
parasites,  gastric  disturbance,  etc.,  may  perhaps  act  as 
adjuvant  factors.  Hysteria  is  probably  not  in  an  important 
causal  relation  with  the  chorea  of  children.  As  regards 
the  development  of  the  disease  by  imitation  it  is  doubtful 
if  true  chorea  is  ever  produced  in  this  way,  but  a  hysterical 
condition  closely  simulating  the  malady  may  certainly  arise. 
Tlie  development  of  chorea  in  several  members  of  a  family 
Kuccessivelv  is  often  cited  as  an  instance  of  imitation.  The 
probable  explanation  is  the  development  of  a  disease  among 
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subjects  hereditarily  liable,  under  the  influence  of  the  same 
excitinjr  cause,  acting'  upon  all. 

There  are  other  morbid  conditions  which  are  met  with  in 
connection  with  chorea  so  frequently  as  to  deser%'e  attention. 
Anspmic  ^fffatea  often  precede  and  accompany  chorea.  It  is 
highly  probable  that  they  are  expressions  of  the  rheumatic 
state  and  sometimes  als4->  of  the  nutritional  failure  which  is 
in  some  cases  the  determining  cause  of  the  choreic  attack. 
Tuberculosis  and  rickets  have  been  put  forward  as  important 
predisposing  causes,  but  it  is  probable  that  they  have  in 
realitv  no  causal  relation  with  chorea.  Hvsterical  manifesta- 
tions  sometimes  prect»de  but  more  often  succeed  the  occur- 
rence of  chorea,  and  in  yi>uiig  women  neurasthenic  symptoms 
preceding  chorea  are  not  rare.  The  occurrence  at  any  time 
« )f  epilepsy  in  choreic  |^>atients  is  very  rare. 

To  sum  up  the  etiologic-al  factors  of  chorea,  neuropathic 
and  rheumatic  predis^K»sitions,  hereditarj-  or  acquired,  con- 
stitute the  soil  in  which  the  malady  appears,  while  rheu- 
matism, infectious  diseases,  any  condition  of  nutritional 
depression,  and  nervous  slRH.*k^  are  the  immediate  determin- 
ing causes. 

Pufluf/fMjy  amf  ntnrbul  tinafoiny. — The  primar}"  seat  of 
disease  in  chorea  is  prL>bably  in  the  motor  structures  of  the 
hemispheres,  and  es|>ecially  the  cortex  of  the  Rolandic  area, 
and  it  is  pn>bable  that  the  morbid  prvK'ess  is  confined  to  this 
part  of  the  nervous  system.  The  ^M^u^i-volitional  nature  of 
f^horeic  movements  and  their  assiK'iation  with  paresis,  the 
orrasional  hemiplegic  distributii>n  of  the  spasmodic  move- 
ments of  the  paresis,  the  greater  involvement  of  the  ami 
rhan  the  leg,  and  the  cessiition  of  the  movements  during 
^leep,  sutrgest  a  cerebral  KKnitii»n.  The  frtH|uency  with  which 
arrarks  are  excited  by  emotional  disturl>ancvs,  the  mental 
-•tate  durinar  the  attack,  and  the  ivcasional  assi>ciation  of 
arnre  mania,  also  sugg^^st  that  the  highest  jnirts  of  the 
nervous  >vstem  are  involvtHl. 

The  facts  that  the  manifestations  i>f  chon^a  nuiv  be  limited 
to  r»ne  limb  or  to  «Mie  side  of  the  IhhIy  and  that  when  com- 
mencing looiilly  the  movements  spn^ul  to  other  parts  of  the 


CHOREA  247 

body  in  the  same  order  as  do  convulsions  which  commence 
locally,  and  as  does  also  paralysis  resulting  from  an  increas- 
ing gross  lesion  of  the  cortex,  suggest  strongly  that  in  these 
cases  the  materies  morbi  is  at  first  situated  in  a  limited  area 
of  the  cerebral  cortex  and  that  it  spreads  directly  to  neigh- 
bouring regions  of  the  cortex,  such  extension  being  expressed 
by  the  spreading  of  the  spasmodic  movements  from  their 
place  of  commencement.  If  chorea  were  always  the  result 
of  a  general  blood  state,  or  of  a  toxic  agent  acting 
generally  upon  the  whole  cerebral  cortex,  it  would  seem 
scarcely  possible  that  involvement  of  the  cerebral  cortex  in 
a  regular  order  could  occur,  the  order  being  that  of  the 
anatomical  localisation  of  function.  It  must  be  remembered, 
however,  that  chorea  does  not  in  the  majority  of  cases  com- 
mence locally  and  spread  regularly,  but  it  may  be  general 
from  its  commencement,  and  it  is  quite  likely  that  sub- 
sequent investigation  may  determine  an  initial  locally  act- 
ing cause  in  the  one  class  of  cases  and  a  generally  acting 
cause  in  the  other. 

Much  light  is  thrown  upon  the  question  of  the  seat  of  the 
disease  by  the  investigation  of  those  cases  of  gross  organic 
disease  of  the  brain  in  which  choreic  movements  occur.  It 
has  been  pointed  out  by  many  authors  that  choreic  move- 
ments have  been  associated  with  lesions  in  almost  eveiy 
part  of  the  brain,  and  that  such  movements  are  not  con- 
stantly associated  with  a  lesion  in  any  one  position.  It 
is  an  interesting  fact  that  epilepsy  is  prone  to  occur  in 
cerebral  lesions  situated  no  matter  where  and  that  it  is 
not  constantly  associated  with  lesions  in  any  particular 
position. 

It  is  probable  that  the  appearance  of  both  epilepsy  and 
choreic  movements  as  symptoms  of  gross  cerebral  disease  is 
dependent,  not  only  upon  the  nature  and  situation  of  the 
lesion,  but  upon  the  functional  condition  and  stability  of 
those  elements  which  are  not  involved  by  the  lesion,  and 
upon  the  indirect  effect  of  the  lesion  upon  the  latter.  When 
choreic  movements  occur  from  a  destructive  lesion  of  the 
cerebrum — such,  for  instance,  as  a  softening  in  the  region  of 
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the  basal  ganglia  or  of  the  optic  thalamus — it  is  obvious  that 
the  movements  nmst  result  from  the  physiological  activity' 
of  those  elements  which  have  escaped  destruction.  Such 
movements,  however,  never  occur  if  the  cortex  of  the  central 
region  be  destroyed,  though,  as  has  been  already  stated, 
they  may  occur  wherever  the  lesion  may  be,  provided  the 
motor  cortex  is  relatively  intact. 

By  far  the  most  common  cerebral  disease  in  which  choreic 
movements  may  appear  is  atrophic  sclerosis  (cerebral  dip- 
legia). In  this  condition  there  is  a  widely  spread  degenera- 
tion of  the  cells  of  the  cerebral  cortex,  but  except  in  the 
most  severe  cases  the  cell  atrophy  involves  some  of  the  cells 
only.  There  is  a  thinning  out  of  the  cortical  cells,  and  the 
various  forms  of  perverse  and  spontaneous  movements  which 
occur  in  this  disease  are  the  expression  of  the  irregular 
acti\nty  of  the  cells  which  remain. 

Choreic  diplegia  is  symptomatic  of  a  condition  of  atrophic 
sclerosis  in  which  the  loss  of  cells  is  not  very  great. 

Some  explanation  is  necessary  to  account  for  the  occur- 
rence of  choreic  movements  in  cases  in  which  lesions  of  the 
crus  cerebri,  of  the  thalamus,  of  the  corpora  striata,  and  of 
the  anterior  and  posterior  cortex  have  existed.  The  nervous 
system  functions  as  a  whole  and  the  individual  elements  of 
which  it  is  composed  act  together  as  the  units  of  an  army 
arranged  in  a  set  pattern,  all  being  mutually  interdepen- 
dent.     The    removal    of    some    of    the    elements   or   the 

severance  of  their  interconnections  lessens  both  the  stability 

• 

and  the  functional  capacity  of  the  whole  army,  and  of  one 
division  perhaps  much  more  than  another.  Wlien  the  loss 
of  elements  becomes  so  great  that  compensation  is  impos- 
sible, signs  of  disordered  action  appear.  Again,  if  as  the 
result  of  heredity  or  some  other  cause,  there  is  a  predis- 
position in  the  ner\'ous  elements  to  spontaneous  and  irregular 
action,  the  decrease  of  general  stability  which  results  from 
the  loss  of  some  of  the  elements  may  cause  spontaneous  and 
irregular  action  to  be  manifest. 

Many  different  morbid  conditions  of  the  brain  have  been 
recorded  in  fatal  cases  of  chorea,  such  as  local  meningitis. 
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encephalitis,  vascular  lesions,  etc.  These  may  he  dismissed 
as  the  results  of  complications,  and,  in  the  majority  of  cases, 
no  microscopic  abnormalities  are  to  be  found.  Jakoivenko 
and  others  have  described  special  small  bodies  in  the  neigh- 
bourhood of  the  small  vessels,  which  have  been  called 
*^  chorea  corpuscles.^^  They  are  small  oval  bodies  and 
present  a  central  dark  area,  which  stains  deeply  with  fuch- 
sin,  surrounded  by  a  translucent  peripheral  part,  and, 
according  to  these  authors,  they  are  found  all  over  the 
nervous  system  and  especially  in  the  globus  pallidus  of 
the  lenticular  nucleus.  They  are,  probably,  the  results 
of  hyaline  degeneration  in  wandering  cells  and  are  not 
peculiar  to  chorea. 

Alteration  in  the  appearance  of  the  cells  of  the  cortex 
and  of  the  thalamus  has  been  described,  especially  swel- 
ling, distortion  and  tigrolysis;  but  the  majority  of  recent 
observers  have  found  no  abnormality  in  these  structures. 
It  may  be  also  noted  that,  in  functional  disorders  of  any 
kind,  abnormalities  of  the  nerve-cells  are  conspicuous  by 
their  absence,  and,  further,  that  most  marked  changes  in 
the  tigroid  substance  of  the  nerve-cells  are  known  to  result 
from  over-action  of  the  nerve-cells,  and  from  the  effects 
of  toxic  agents.  Moreover,  conclusions  drawn  from  such 
abnormal  appearances  of  nerve-cells  as  to  their  functional 
capacity  are  of  doubtful  value. 

Perivascular  iniiltraticm  and  small  vascular  lesions,  such 
as  capillary  embolism  and  hjemorrhage,  have  often  been 
found  present,  but  they  are  not  constant.  Similar  lesions 
are  the  rule  in  subjects  who  have  died  of  any  infective 
disease,  and  this  fact  is  of  some  importance  in  connection 
with  rheumatic  infection  as  a  cause  of  chorea. 

Most  important  researches  have  recently  been  carried 
out  upon  the  bacteriology  of  chorea.  Pianese  has  isolated 
both  a  bacillus  and  a  coccus  from  the  central  nerv^ous 
organs,  the  former  of  which  produced  convulsions  when 
inoculated  into  animals.  Manv  other  observers  have  isolated 
staphylococci  from  the  central  nervous  system.  Richter 
and  Tribulet  found  a  coccus  in  the  blood,  IJana  a  diplo- 
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COCCUS  in  the  meninges.  Apert  isolated  a  diplococcus  from 
the  blood,  but  inoculation  of  this  organism  gave  negative 
results.  Drs.  Poynton  and  Paine  have  isolated  a  diplococcus 
from  the  arthritic  effusion  of  acute  rheumatism,  which,  when 
injected  into  rabbits,  produced  polyarthritis,  endocarditis, 
and  choreic  movements.  Masses  of  the  rheumatic  diplo- 
cocci  were  found  in  the  neighbourhood  of  the  small  vessels 
in  the  cerebral,  cortex. 

In  searching  for  the  essential  causes  of  chorea  it  must  be 
remembered  that  the  symptoms  are  the  expressions  of  the 
disordered  action  of  the  nerve-cells  and  that  such  disordered 
action  may  result  from  an  inherent  condition  of  functional 
instability  of  the  nerve  elements,  or  from  the  deleterious 
effect  upon  the  nerve  elements  of  locally  acting  micro-organ- 
isms or  generally  acting  blood  states,  and  further,  that  both 
of  the  causes  may  act  concomitantly. 

The  importance  of  functional  instability  of  the  nervous 
elements  as  a  cause  of  chorea  is  shown  by  the  frequent 
neuropathic  heredity,  and  by  the  age  and  sex  incidence  of 
the  disease,  for  it  occurs  after  the  functional  development  of 
the  nerve  centres  has  been  effected,  but  before  functional 
stability  is  complete,  and  while  the  motor  processes  are  still 
prone  to  become  active  independently  of  volition.  The  in- 
cidence of  the  disease  is  greatest  at  that  age  and  in  that 
sex  in  which  emotion  is  most  active,  and  in  which  the 
stability  of  nervous  elements  is  most  easily  influenced  by 
emotional  disturbances,  which  as  exciting  causes  of  chorea 
are  to  be  traced  with  far  greater  frequency  than  are  all 
other  exciting  causes.  It  is  interesting  in  this  connection 
to  call  to  mind  St  urges'  observation  that  the  physiological 
expression  of  emotion  is  often  by  movements  which  bear 
no  distant  resemblance  to  chorea,  and  the  shy  and  nervous 
child  in  the  presence  of  a  stranger  frequently  shows  move- 
ments almost  choreic. 

It  has  been  already  stated  that  in  hysteria  a  clinical  aspect 
may  occur  which  is  almost  indistinguishable,  in  some  cases 
perhaps  quite  indistinguishable,  from  chorea,  and  it  is  quite 
probable  that  some  cases  of   true   chorea,  where  neither 
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rheumatic  manifestations  nor  other  causes  are  traceable,  are 
examples  of  purely  functional  disturbance. 

The  state  of  disordered  action,  whatever  be  the  essential 
cause,  sometimes  becomes  ineradicably  impressed  upon  tluv 
nerve  elements,  and  chronic  chorea  results. 

There  seems  to  be  little  doubt  that  in  a  large  proportion 
of  cases  chorea  is  the  result  of  an  infective  process,  and 
perhaps  the  nature  of  the  infection  is  not  always  the  same. 
That  rheumatism  is  de])endent  upon  a  specific  organism  is 
proved,  and  the  specific  organism  when  inoculated  into 
animals  has  produced  arthritis,  endocarditis,  and  movements, 
like  those  of  chorea.  The  frequent  association  of  chorea 
and  rheumatism  in  the  same  subject  in  the  light  of  these 
recent  researches  u])on  the  bacteriology  of  rheumatism  sug- 
gest strongly  that  when  associated,  these  diseases  are  due 
to  the  presence  of  the  same  micro-organism,  the  appear- 
ance of  chorea  benig  determined  by  the  condition  of  func- 
tional instability  of  the  nervous  elements. 

The  question  arises,  however,  as  to  whether  infections 
other  than  rheumatic  may  give  rise  to  chorea,  for  many 
infectious  diseases  have  been  reported  as  the  immediate 
precursors  of  chorea.  It  seems  possible  that  future  in- 
vestigation will  show  that  other  infections  may  bear  the 
same  relation  to  chorea  as  does  rheumatic  infection.  It 
must  be  remembered,  however,  that  the  association  of 
chorea  with  rheumatic  infection  is  far  more  frequent  than 
is  its  association  with  all  other  known  infecti(ms,  taken 
collectivelv. 

When  chorea  is  the  result  of  an  infective  process,  do  the 
nerve  elements  suffer  as  the  result  of  a  general  toxic  blood 
state,  or  do  the  organisms  act  locally  upon  the  nerve  ele- 
ments ?  Many  authorities,  and  among  them  Sir  William 
Gowers,  incline  to  the  first  of  these  alternatives,  but  it  may 
be  pointed  out  that  the  micro-organisms  of  rheumatism  have 
been  demonstrated  in  close  proximity  to  the  cells  of  the  cere- 
bral cortex,  and  the  restriction  of  the  spasmodic  movements 
to  one  limb  on  one  side  of  the  bodv  and  their  method  of 
spreading  make  it  extremely  probable  that  in  some  cases 
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the  viriis  acts  locally.  Possibly  the  action  may  be  both 
local  and  general.  What  we  know  of  the  pathology  of 
chorea  may  be  briefly  summed  up  thus :  There  is  a  func- 
tional derangement  of  the  nerve-cells  of  the  cerebral  cortex, 
chiefly  of  the  central  region,  and  this  is  not  accompanied 
by  any  perceptible  primary  morbid  changes  in  the  nerve 
elements  nor  in  the  other  elements  of  the  cerebral  cortex. 
Functional  instability  of  the  nerve  elements,  both  inherited 
and  dependent  upon  age  and  sex,  is  a  most  important  cause, 
and  emotional  disturbances  are  common  excitants,  and  in 
some  cases  no  other  causes  are  present,  the  disease  being 
purely  functional.  Infective  processes,  especially  rheu- 
matic infection,  produce  the  disease  as  the  result  of  a 
general  toxic  blood  state,  and  by  the  local  action  of  micro- 
organisms in  the  cerebral  cortex — a  view  which  approxi- 
mates to  the  vascular  theory  of  Dr.  Hughlings  Jackson, 
pronmlgated  many  years  ago. 

Diagno.ns, — The  recognition  of  tlie  malady  in  its  usual 
form  presents  no  difficulty,  for  the  character  of  the  spon- 
taneous movements  at  once  suggests  the  diagnosis.  Where 
such  movements  are  inconspicuous  and  the  clinical  aspect 
is  dominated  by  some  other  sjTuptom,  such  as  paralysis  or 
acute  mania,  the  nature  of  the  disease  is  not  so  readily 
determined. 

In  the  majority  of  cases  of  paretic  chorea,  the  history  of 
the  existence  of  spontaneous  movements  before  the  develop- 
ment of  the  paralysis  is  forthcoming,  and  careful  examina- 
tion always  reveals  slight  movements  in  the  face  or  in  the 
fingers,  especially  when  the  patient  attempts  a  sustained 
act,  such  as  keeping  the  mouth  widely  open  or  holding  the 
hand  out  with  the  fingers  spread. 

In  other  cases  the  paresis  is  not  preceded  by  spasmodic 
movements,  and  difficulty  in  diagnosis  may  arise,  the  more 
.so  since  in  such  cases  the  paralysis  is  usually  more  severe. 

The  paresis  of  chorea,  however,  is  in  itself  highly  char- 
acteristic. It  is  of  gradual  onset ;  it  is  a  flaccid  paralysis 
which  is  never  absolute ;  the  arm  is  usuallv  affected  more 
.severely  than  the  leg,  and  the  hand  more  than  the  shoulder. 
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The  face  generally  escapes.  There  is  no  local  muscular 
wasting,  and  no  pain.  While  signs  indicative  of  spasticity 
are  absent,  tlie  deep  reflexes  are,  in  most  cases,  present. 
If  the  other  causes  of  hemiplegia  or  monoplegia  of  gradual 
onset  in  children  and  adolescents  be  considered,  gross 
cerebral  lesions,  such  as  tumour,  abscess,  and  sclerosis,  and 
gross  spinal  lesions  will  include  all  except  hysteria. 

Where  cerebi'al  lesions  exist  the  resulting  paralysis  is  a 
spastic  one  and  other  signs  of  intra-cranial  disease  (head- 
ache, vomiting,  optic  neuritis,  convulsion,  etc.)  are  present. 
Gradual  paralysis  of  spinal  origin  is  associated  either  with 
pain  and  spasticity  or  with  muscular  atro])hy  and  absence  of 
the  deep  reflexes.  The  difference  between  paralysis  so  aris- 
ing and  paresis  from  chorea  is  very  striking,  and  confusion  of 
the  two  should  not  arise.  All  causes  of  sudden  hemiplegia 
or  monoplegia  are  at  once  distinguishable,  since  the  onset  of 
choreic  paralysis  is  always  gradual.  Moreover,  in  the  paralytic 
form  of  chorea  careful  observation  will  in  most  cases  dis- 
cover some  slight  and  typical  involuntary  movements. 
Once  aware  of  the  possible  nature  of  the  case,  the  diagnosis 
is  not  difficult,  and  the  observation  of  Sir  William  Gowers 
should  be  borne  in  mind,  that  when  a  child  between  the 
age  of  7  and  12  years  is  said  to  have  gradually  lost  the  use 
of  one  arm  or  of  one  side  the  disease  is  most  often  chorea. 
In  the  severe  condition  of  chorea  mollis,  the  clinical  ])icture 
of  complete  hel]>lessness  with  retention  of  slight  voluntary 
movements  in  all  nmscles  is  highly  characteristic  and  can 
hardlv  be  mistaken. 

Maniacal  chorea  mav  be  mistaken  for  acute  mania.  Char- 
acteristic  movements  are,  however,  usually  present,  and  the 
subjects  are  younger  than  most  of  the  subjects  of  acute 
mania.  There  is  less  continuous  garrulity  than  in  acute 
mania,  and  not  infrequently  there  is  speechlessness.  The 
history  of  antecedent  involuntary  movement  must  sei^ve  to 
identify  those  difficult  cases  in  which  all  spasmodic  move- 
ments cease  when  the  mental  disturbance  becomes  con- 
siderable. 

Hysterical  chorea  may  so  closely  resemble  time  chorea 


254  NERVOUS    DISEASES    OF    EARLY    LIFE 

tliat  the  greatest  difficulty  may  arise  in  diagnosis.  In  some 
<?ases  the  departure  of  the  spasmodic  movements  from  the 
<.*horeic  type,  and  the  occurrence  of  rhythmic  movements 
may  betray  the  presence  of  the  great  sinmlator  of  other 
diseases — hysteria.  Again,  paretic  chorea  may  be  mistaken 
for  hysterical  paralysis  and  especially  since  the  development 
of  the  latter  condition  may  be  quite  gradual.  Hysterical 
paralysis,  however,  if  flaccid  is  generally  complete  and  both 
this  condition  and  hysterical  chorea  are  apt  to  be  associated 
with  characteristic  stigmata  of  hysteria,  such  as  hemian- 
jesthesia,  "  stocking  "  and  "  glove  "  anaesthesia,  amblyopia, 
functional  attacks,  etc. 

Huntington's  chorea,  in  which  the  involuntary  move- 
ments are  identical  with  those  of  chorea,  is  at  once 
separated  from  the  disease  by  the  history  of  direct  inherit- 
ance and  by  the  age  at  which  it  occurs,  and  also  by  the 
psychical  condition,  which  is  one  of  smiling  and  complacent 
mental  reduction. 

Electrical  chorea  is  known  in  Northern  Italy  only.  The 
movements  are  sudden  and  shock  like  and  there  is  associated 
rapid  muscular  wasting  and  pyrexia,  and  the  aspect  of  the 
disease  has  nothing  in  common  with  chorea.  Myoclonus  is 
easily  distinguished  from  chorea  by  the  short  shock-like 
and  simple  character  of  the  movements.  There  is  little 
difficulty  in  distinguishing  conditions  of  organic  disease  in 
which  choreic  movements  appear  as  symptoms.  In  cerebral 
diplegia  to  certain  forms  of  which  the  name  "  congenital 
chorea "  has  been  applied,  the  malady  dates  from  birth  or 
from  the  first  three  years  of  life — a  period  during  which 
•chorea  is  infinitely  rare,  if  truly  it  ever  occurs.  Bilateral 
athetosis,  diplegia  with  choreic  movements,  diplegia  with 
myoclonic  movements,  and  diplegia  with  intention  tremors, 
are  the  clinical  varieties  which  have  been  included  under 
the  term  of  congenital  chorea.  They  are  chronic  maladies 
and  are  often  progressive ;  moreover,  with  them  are  asso- 
-ciated  signs  of  grave  organic  disease,  bilateral  spasticity, 
•contractures,  paralysis,  and  recurring  convulsions. 

Similar  grave  signs  of  organic  disease  are  present  in 
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cases  in  whicli  choreic  moveiiieiits  occur  as  symptoms  of 
cerebral  tumour  and  vascular  lesions  of  the  brain. 

Progiwfn^. — Tlie  prognosis  in  uncomplicated  chorea  in 
children  is  almost  invariably  good,  and  choreic  paresis  even 
in  its  severe  form  does  not  alter  this  outlook.  The  presence 
of  signs  of  rheumatism,  and  especially  of  organic  heail 
lesions,  involves  the  prognosis  of  those  conditions  as  apart 
from  that  of  the  chorea.  Inclusive  of  these  complications, 
the  British  Medical  Association  Investigation  Committee 
found  that  of  437  cases  only  2  per  cent,  were  fatal.  In 
the  most  severe  cases  of  chorea,  in  which  swallowing  is 
impossible  and  the  violence  of  the  mov€»ments  has  produced 
many  wounds,  the  prognosis  is  good  if  skilled  treatment 
be  obtainable  and  if  there  be  no  secondarv  infection. 
x\ccording  to  Anstey  the  malady  is  more  serious  after 
puberty,  but  in-patients  treated  at  the  National  Hospital 
between  the  years  1888  and  1908  presented  no  peculiarity 
in  this  respect  either  as  regards  severity  or  duration  of 
the  illness.  The  chorea  of  pregnancy  is  more  often  fatal, 
and  usually  from  the  result  of  abortion,  whether  spontaneous 
or  artificiallv  induced. 

Where  pronounced  psychical  disturbance  exists  the  pro- 
gnosis is  serious  in  proportion  to  the  severity  of  the  mental 
change,  but  many  severe  cases  recover  com])letely.  The 
danger  is  that  the  condition  may  be  followed  by  progressive 
and  permanent  mental  deterioration. 

Sir  William  Gowers,  from  an  analysis  of  a  large  number 
of  cases,  finds  that  the  more  severe  the  attack  the  longer 
will  be  its  probable  duration ;  that  a  recurrence  will 
probably  terminate  sooner  than  a  first  attack,  and  that 
etiological  conditions  of  age,  sex,  preceding  rheumatism  or 
heart  disease,  and  present  endocarditis,  afford  no  indication 
of  the  probable  duration  of  the  disease. 

Treatment. — It  is  all -important  in  the  treatment  of  chorea 
from  the  mildest  to  the  most  severe  cases,  that  physical 
and  mental  tranquillity,  with  freedom  from  emotional 
disturbances,  should  be  secured.  The  child  should  be  at 
once  removed  from  school  and  all  lessons  interrupted.    She 
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must  not  be  scolded  for  her  faults,  or  subjected  to  the 
laughter  and  imitations  of  other  children,  and  her  surround- 
ings should  be  made  as  light  and  happy  as  possible.  It 
is  well  in  every  case  to  commence  treatment  with  several 
days'  absolute  rest  in  bed,  pro\nded  that  such  treatment 
can  be  carried  out  without  entailing  the  loneliness  and 
fretting  which  the  enforced  imprisonment  is  apt  to  produce. 
While  a  few  days'  rest  in  bed  is  advantageous,  it  is  not 
advisable  to  prolong  this  for  more  than  a  week,  unless  some 
complication  or  the  severity  of  the  case  necessitates  enforced 
rest. 

When  absolute  rest  is  considered  inadvisable,  or  after 
it  has  been  carried  out,  the  ordinary  period  of  rest  should 
be  prolonged.  The  child  should  rise  late  and  go  to  bed 
early,  and  should  rest  for  two  hours  in  the  early  afternoon. 
A  bright  room,  an  interesting  companion,  and  varied  amuse- 
ments during  the  hours  of  rest  are  very  desirable,  and  isolation 
from  other  children  during  this  treatment  is  advantageous. 
It  is  better  to  abandon  enforced  rest  than  to  allow  it  to 
become  irksome  to  the  patient  and  result  in  mental  depres- 
sion— a  condition  above  all  things  to  be  avoided  in  chorea. 
The  child  should  be  well  clad  in  woollen  garments,  especially 
at  night,  when  the  spasmodic  movements  are  liable  to  leave 
her  uncovered  while  she  sleeps.  Tepid  sponging  or  light 
massage  are  often  usefully  applied  just  before  the  child  goes 
to  bed,  as  they  tend  to  promote  a  feeling  of  contentment 
and  to  induce  sleep. 

The  engagement  of  a  trained  nurse  is  always  to  be  recom- 
mended when  circumstances  permit.  The  introduction  of 
a  stranger  need  never  be  so  abrupt  as  to  produce  emo- 
tional disturbance  in  the  patient,  and  a  tactful  nurse  can 
be  on  such  terms  with  the  child  in  a  few  hours  that  she 
may  be  given  absolute  charge  without  danger.  In  this 
connection  it  mav  be  stated  that  it  is  very  unusual  to  see 
a  choreic  child  become  definitely  worse  as  the  result  of 
admission  into  hospital. 

Improvement  in  the  condition  of  bodily  nutrition  is  to  be 
aimed  at  in  all  cases  of  chorea.     Among  the  London  poor 
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the  choreic  children  are  mostly  ill  nourished,  and  the  effect 
of  a  liberal  supply  of  good  and  nutritious  food  upon  the 
course  of  the  disease  is  very  striking.  Often,  however,  the 
appetite  is  capricious,  and  the  child  being  allowed  to  eat 
only  what  she  likes,  is  consequently  ill  fed.  It  should  be 
impressed  upon  those  who  have  care  of  the  child  that  the 
ordinary  diet  must  be  supplemented  with  as  much  milk  and 
farinaceous  food  as  she  will  take. 

Any  possible  causes  of  ill  health  should  be  sought  for  and 
remedied,  such  as  errors  of  refraction,  dental  irritation,  in- 
testinal parasites,  constipation,  phimosis,  etc. 

In  the  hygienic  and  dietetic  treatment  of  chorea  are 
embodied  the  most  important  weapons  at  our  disposal  for 
combating  the  disease,  and  in  the  slighter  cases  these 
remedies  are  sufficient  alone. 

Severe  cases,  in  which  the  movements  are  violent,  call  for 
skilled  attention,  and  a  trained  nurse  is  required  both  night 
and  day.  Provision  has  to  be  made  that  injury  shall  not 
occur  from  the  violence  of  the  movements  and  that  the 
child  shall  be  adequately  fed.  The  patient  should  lie  upon 
a  water  mattress  if  possible,  pla<?ed  upon  a  large  guarded 
bed,  the  sides  of  which  are  everywhere  protected  by  pillows, 
which  must  be  fixed.  When  a  cot  is  a  necessity  it  is  easy 
to  pad  all  the  ironwork  with  cotton-wool  over  which 
bandages  are  wound.  An  excellent  bed  in  cases  of  urgency 
may  be  made  by  placing  the  mattress  upon  the  floor  in  a 
comer  of  a  room,  the  walls  being  protected  by  the  two 
halves  of  a  straw  mattress  placed  upright  and  the  two  other 
sides  surrounded  by  pillows.  If  the  limbs  are  bruised  and 
cut  they  should  be  covered  with  cotton-wool  applied  with  a 
light  bandage.  When  swallowing  is  difficult  it  is  best  at 
once  to  resort  to  nasal  feeding,  which  rarely  causes  as  much 
discomfort  as  the  ineffectual  and  exhausting  endeavours  to 
take  food  with  the  spoon.  A  china  feeding-cup  must  never 
be  used,  since  from  sudden  closure  of  the  teeth  the  spout 
may  be  broken  off  and  swallowed,  with  a  fatal  result. 
An  enamelled  metal  cu])  is  safe.  Since  vomiting  may 
follow  nasal  feeding  if  a  full  meal  be  given,  it  is  advisable 
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to  administer  a  smaller  quantity  at  shorter  intervals,  and 
not  more  than  three  quarters  of  a  pint  should  be  given  at 
one  time  to  a  child  of  8  years. 

The  nostrils  should  be  used  alternately,  and  signs  of 
irritation  of  the  nasal  passages  should  be  treated  with  the 
local  application  of  boracic  lotion.  Glycerine  should  never 
be  used  as  a  lubricant  for  the  nasal  tube,  for  it  causes  great 
pain  and  subsequent  swelling  of  the  nasal  mu6©us  mem- 
brane.    The  best  lubricant  is  olive  oil. 

Sleeplessness  is  the  rule  in  the  class  of  cases  under  con- 
sideration, and,  according  to  Dr.  Hughlings  Jackson,  is  the 
expression  of  the  exhaustion  which  the  constant  movements 
and  lack  of  nourishment  bring  about.  Inquiry  will  gener- 
ally show  that  if  a  child  has  not  slept  for  three  nights  it 
has  had  no  adequate  nourishment  for  four  days.  In  this 
sleeplessness  of  starvation  sedatives  such  as  morphia,  chloral, 
and  bromides  are  useless  and  may  be  harmful;  but  the 
administration  of  a  proper  meal  by  the  nose  combined  with 
a  full  dose  of  alcohol  is  in  most  cases  soon  followed  by  sleep. 

The  use  of  drugs  for  sleeplessness  in  chorea  is  to  be 
avoided,  and  is  for  the  most  part  unnecessary.  Indeed, 
these  may  do  positive  harm,  and  should  be  rigidly  avoided 
in  severe  conditions.  Chloral,  however,  is  sometimes  valu- 
able in  less  severe  cases  where  sleep  is  broken. 

Warm  and  tepid  baths  and  douches,  applied  regularly 
and  in  such  a  way  as  to  be  grateful  to  the  patient  and  to 
cause  no  fright,  are  very  useful  adjuncts  in  the  treatment  of 
chorea. 

Pyrexia  when  present  requires  the  usual  treatment  in  the 
form  of  tepid  or  cold  sponging  and  tepid  baths.  Hyper- 
pyrexia requires  the  cold  pack  and  the  cold  bath. 

The  use  of  arsenic  is  followed  by  a  marked  beneficial 
effect  in  many  cases  of  chorea.  It  is  supposed  to  act  by 
improving  the  general  condition  of  nutrition,  and  especially 
the  nutrition  of  the  nervous  tissues.  There  are,  however, 
almost  as  many  cases  in  which  this  drug  seems  to  have 
no  beneficial  effect.  It  should  be  given  in  doses  of  from 
two  to  five  minims  of  Fowlcr^s  solution,  three  times  daily. 
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after  meals.  An  increase  of  the  dose  to  fifteen  minims 
or  more  does  not  appear  to  be  followed  by  such  increased 
benefit  as  to  render  it  justifiable.  Large  doses  of  arsenic 
(five  to  ten  minims)  should  never  be  given ;  the  danger  of 
setting  up  neuritis  is  very  great,  and  the  writer  has  never 
seen  any  benefit  from  their  administration,  and  has  frequently 
seen  neuritis  as  a  result  of  such  dosage. 

The  subcutaneous  injection  of  arsenic  has  been  recom- 
mended because  much  larger  doses  can  be  given  without 
intolerance  than  can  be  given  by  the  mouth.  The  advantage 
of  large  doses  of  arsenic  has  not  been  proved,  and  irrecover- 
able arsenical  paralysis  has  resulted  in  several  cases. 

The  value  of  antipyrin  in  chorea  was  first  pointed  out 
by  Hubrecht,  and  it  has  been  largely  used  on  the  Continent 
in  doses  gradually  increased  until  two  drachms  in  the  twenty- 
four  hours  are  taken.  It  is  chiefiy  of  service  in  uncom- 
plicated cases  of  moderate  severity.  It  should  be  at  once 
discontinued  if  signs  of  intolerance,  and  especially  if  albu- 
minuria, appear,  but  these  events  seem  to  be  rare,  and  were 
not  observed  in  the  above-mentioned  series  of  cases.  Marked 
anaamia,  malnutrition,  and  active  cardiac  and  rheumatic 
complications  are  contra-indications  to  the  use  of  antipyrin. 

Exalgin,  enalgin,  antifebrin,  and  many  drugs  of  the  same 
class,  have  been  similarly  used,  but  they  have  no  advantages 
over  antipyrin. 

Salicylate  of  soda  in  large  doses  has  been  recently  advo- 
cated by  Dr.  Lees,  who  has  given  us  as  nmcli  as  two  hundred 
grains  daily  with,  it  is  said,  beneficial  results.  The  writer  has 
little  experience  of  this  treatment.  What  little  he  has  is 
distinctly  against  its  efficacy,  and  in  the  hands  of  Leroux 
and  others  it  was  not  followed  by  encouraging  results. 

Chloral  is  useful  in  many  cases.  In  chronic  and  intractable 
forms  of  the  disease  Sir  William  Gairdner  and  Dr.  Charlton 
Bastian  have  obtained  good  results.  The  patient  is  isolated, 
and  with  doses  of  from  ten  to  fifteen  grains,  taken  four  times 
a  day,  remains  continually  asleep,  the  object  being  to  obtain 
arrest  of  the  spasmodic  movements  by  prolonged  sleej).  This 
treatment  is  continued  from  four  to  six  weeks.     The  tempo- 
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rary  mental  dei'angemeiit  which  may  follow  tliis  treatment  is 
a  strong  eontra-indication  to  its  adoption. 

Hyoscin,  administered  hypodermically,  has  proved  a  use- 
ful sedative.  The  writer  has  used  it  with  excellent  results 
in  less  acute  cases  which  had  proved  intractable  under 
other  treatment.  One  hundredth  of  a  grain  of  hyoscin 
hydrobromate  was  injected  three  times  a  day.  As  a  rule 
the  injection  is  followed  immediately  by  wide  dilatation  of 
the  pupils  and  slight  flushing  and  sleep  lasting  from  one  to 
two  hours.  In  acute  cases,  in  cases  in  which  endocarditis 
exists,  and  when  the  patient  is  badly  nourished,  hyoscin 
and  other  depressing  drugs  are  contra-indicated.  Indeed, 
in  all  such  cases  food  and  alcohol  are  the  only  drugs 
admissible. 

The  bromides  are  of  little  value. 

Iron  is  useful  when  anaemia  exists.    Other  tonics,  such  aj^ 
cod-liver  oil,  phosphate  of  lime,  malt,  etc.,  are  of  great  valuer 
in  weakly  children.      Strychnine    and  quinine  are  not  oP 
value  in  the  acute  stage,  but  may  subsequently  be  given, 
with  advantage. 

Electrical  treatment  has  not  been  followed  by  good  results,, 
and  it  is  apt  to  frighten  children  and  so  aggravate  the 
disease.  Counter-irritation  to  the  spine  is  not  beneficial 
and  no  benefits  seem  to  have  resulted  from  hypnotism. 
During  convalescence  massage  is  distinctly  useful  as  an  aid 
to  general  nutrition. 


ELECTRICAL   CHOREA  (DUBINI'S   DISEASE) 

Two  diseases  entirely  distinct  from  one  another  are 
described  by  different  authors  under  the  name  '^  electrical 
chorea/'  In  England  the  term  is  restricted  to  a  fatal  and 
presumably  infectious  malady  which  is  endemic  in  Northern 
Italy  and  which  was  described  in  1846  by  Dubini  as 
"Chorea  electrica."  In  France  and  Germany  the  term  has 
been  applied  to  a  benign  form  of  chorea  or  of  hysterical 
chorea  in  which  shock-like  movements,  approaching  the 
type  of  the  movements  of  habit  spasm,  are  a  marked  feature. 

Dubinins  chorea  seems  never  to  have  been  met  with  ex- 
cept in  Lombardy  and  adjacent  parts  of  Piedmont,  and  even 
in  these  localities  it  is  a  rare  disease.  It  affects  both  sexes 
equally  and  may  occur  at  any  age.  Heredity  seems  to  play 
no  part  in  the  causation.  The  onset  of  symptoms  may  be 
acute,  subacute,  or  slow. 

In  acute  cases  the  malady  is  ushered  in  by  severe  pains 
in  the  neck  and  back  and  the  temperature  is  considerably 
raised.  Irregular  pyrexia  of  severity  proportional  to  the 
acuteness  of  the  symptoms  is  the  rule  throughout  the  course 
of  the  illness.  Spasmodic  movements  are  early  symptoms 
and  are  first  noticeable  in  the  upper  extremity.  The  lower 
extremity  of  the  same  side  is  soon  affected  and  subsequently 
the  spasm  becomes  general.  The  movements  are  sudden 
and  shock-like  and  are  often  of  wide  range  and  powerful, 
resembling  very  closely  the  movement  which  results  from 
the  stimulation  of  a  motor  nerve  by  a  single  induction 
shock.  Gradual  loss  of  power  occurs  in  the  affected  muscles 
and  in  the  late  stages  of  the  disease  paresis  becomes  severe 
and  general. 

The  muscles  waste  progressively  and  lose  their  Faradic 
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excitability  and  the  deep  reflexes  disappear.  Epileptiform 
convulsions  not  infrequently  occur,  and  are  sometimes  con- 
fined to  one  side  of  the  body ;  they  may  be  followed  by 
transient  paralysis.     Progressive  mental  hebetude  occurs. 

The  disease  is  probably  the  result  of  an  acute  infection, 
the  incidence  of  the  micro-organisms  or  their  toxins  being 
presumably  upon  the  cerebral  cortex.  On  account  of  a 
prejudice  prevailing  in  the  popular  mind  in  Northern  Italy 
but  few  autopsies  upon  the  subjects  of  this  disease  have 
been  performed.  No  constant  morbid  changes  have  been 
found  in  the  central  nervous  system  and  the  pathology  of 
the  condition  is  quite  unknown. 

Treatment  seems  to  have  no  effect  upon  the  course  of  the 
disease^ 


HUNTINGTON'S   CHORES 

Although  this  malady  is  unknown  in  children  and  is  very 
rare  in  young  adult  life,  yet  certain  of  its  features  have 
such  an  important  bearing  upon  the  pathology  of  choreic 
movements  in  general  that  some  mention  of  the  disease  is 
essential. 

The  symptoms  make  their  appearance  between  the 
ages  of  25  and  50  years,  and  in  the  great  majority  of 
cases  the  malady  commences  in  the  fourth  decade  of  life. 
The  sexes  are  equally  affected.  The  affection  is  in  most 
cases  familial,  rather  less  than  half  of  the  children  of 
affected  parents  who  survive  the  fourth  decade  of  life 
escaping.  Direct  transmission  from  either  parent  to  the 
child  is  invariable,  for  the  malady  does  not  skip  one 
generation  to  appear  in  the  next,  and  it  may  be  trans- 
mitted through  many  generations.  In  two  affected  fami- 
lies the  ancestors  were  affected  as  far  back  as  history  is 
obtainable — five  generations  in  one  family  and  four  in 
the  other. 

Rheumatism  and  other  diseases  seem  to  play  no  part  in 
the  causation,  nor  do  emotional  disturbances  seem  provo- 
cative of  its  appearance. 

•■  The  onset  is  gradual,  and  the  first  noticeable  symptoms 
are  movements  similar  to  those  seen  in  ordinary  chorea. 
Commencing  in  the  face  and  upper  limbs,  they  slowly  ex- 
tend to  the  rest  of  the  body  and  become  more  severe  as 
they  extend.  While  in  the  course  of  some  years  their 
intensity  becomes  considerable,  yet  it  never  reaches  a 
severe  degree  as  in  Sydenham's  chorea,  and  in  some 
cases  the  movements  remain  slight  throughout.  Volun- 
tary movement  usually  arrests  the  spasmodic  movements 
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while  excitement  increases  them,  and  they  cease  during 
sleep.  Articulation  is  often  much  impaired  by  the  spasm. 
Sensibility  is  normal,  as  is  also  reflex  action. 

Mental  alteration  is  a  marked  feature  of  this  disease. 
Progressive  psychical  reduction  with  happy  complacency 
is  the  rule,  but  after  the  disease  has  existed  some  years 
many  patients  become  insane.  In  several  cases  an  attack 
of  acute  mania  has  ushered  in  the  symptoms.  In  the  late 
stages  of  the  disease  signs  of  general  spasticity  with  ex- 
aggerated tendon  jerks  may  be  present.  The  symptoms 
continue  to  the  end  of  life,  which  is  only  shortened  by  the 
malady  through  the  indirect  influence  of  the  mental  state 
conjoined  with  the  exhausting  effects  of  the  spasm. 

Recent  investigations  into  the  pathology  of  this  disease 
have  shown  that  a  sclerosis  of  the  cerebral  cortex,  and 
especially  of  the  central  region  in  small  widely-scattered 
patches,  is  constantly  present.  Often,  some  thickening  of 
the  pia  arachnoid  is  associated.  It  has  been  suggested 
that  the  sclerosis  is  due  primarily  to  an  overgrowth  of  the 
neuroglial  elements,  while  other  investigators  have  referred 
it  to  pathological  vascular  conditions.  These  views  appear, 
however,  improbable,  and,  considering  the  hereditary  char- 
acter of  the  disease,  it  is  justifiable  to  consider  hereditary 
chorea  as  an  abiotrophic  condition,  and  that  the  essential 
pathology  is  a  slow  degeneration  of  the  cortical  nerve 
elements. 

The  morbid  anatomy  of  Huntington's  chorea  adds  much 
to  the  probability  that  all  choreic  movements  are  the  ex- 
pressions of  interference  with  the  function  of  the  cells  in 
the  grey  matter  of  the  motor  cortex.  We  have  seen  that 
choreic  movements  may  result  from  gross  organic  lesions 
of  the  brain — for  example,  tumour  and  atrophic  sclerosis, 
which  directly  or  indirectly  interfere  with  the  central 
cortex — without  complete  destruction  of  its  elements  in  any 
region,  or  complete  abrogation  of  their  collective  func- 
tions. Complete  destruction  of  any  part  of  the  motor 
cortex  is  never  associated  with  the  presence  of  choreic 
movements  in  the  corresponding  part  of  the  body. 
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In  gross  cerebral  lesions,  however,  when  choreic  move- 
ments occur,  other  symptoms  of  damage  to  the  motor 
cortex,  such  as  paralysis  and  rigidity,  also  exist.  In 
Huntington's  chorea,  whore  lesions  of  the  motor  cortex  are 
constantly  found, — viz.  widespread  degenerative  changes 
in  the  cortical  cells — the  only  expression  of  interference 
with  the  elements  of  the  motor  cortex  is  the  choreic 
movement.  Further,  in  rheumatic  chorea,  collections  of 
the  diplococcus  of  rheumatism  have  been  demonstrated  in 
the  immediate  neighbourhood  of  the  small  vessels  of  the 
motor  region.  These  facts  point,  in  unison  with  so  many 
of  the  clinical  characteristics  of  chorea,  to  the  cerebral 
cortex  as  the  scat  of  disease  in  those  maladies  in  which 
choreic  movements  occur. 


MYOCLONUS 

Synonyms  :  Paramyoclonus  multiplex ;  myokimia. 

The  characteristic  symptom  of  this  condition  is  the 
occurrence  of  sudden  sliock-like  simple  contractions  of  the 
muscles,  which  may  vary  in  intensity  from  simple  fibrillary 
twitching  to  contraction  causing  a  violent  movement  of  a 
limb.  They  are  often  symmetrical  and  may  also  be  iso- 
chronous in  corresponding  nmscles  on  the  two  sides  of  the 
body. 

Attention  was  first  drawn  to  this  malady  by  Sir  Russell 
Reynolds,  who  described  a  single  case.  Friedreich  in  1881 
described  a  second  case  and  applied  the  term  "paramyo- 
clonus" to  the  affection.  Ten  years  later  Unverricht  pub- 
lished a  monograph  upon  the  subject,  using  the  term 
"  myoclonus."  Recently  Sir  William  Gowers  has  written  on 
the  subject,  and  Biancone,  under  the  name  of  "  myokimia," 
has  described  several  cases  in  which  the  clonic  contractions 
were  very  small,  hardly  exceeding  in  range  those  movements 
of  the  muscles  known  as  fibrillary  twitchings. 

Symptoms, — The  spasmodic  movements  of  myoclonus  are 
simple  sudden  movements,  and  may  exactly  resemble  the 
movement  resulting  from  the  application  of  a  single  induc- 
tion shock  to  the  nerve  supplying  a  muscle.  Each  move- 
ment usually  involves  a  single  muscle  only,  and  it  may 
involve  no  more  than  a  few  fibres  of  the  muscle,  resembling 
then  the  fibrillary  twitchings  so  characteristic  of  progressive 
muscular  atrophy.  In  other  cases  many  muscles  may  be 
implicated  in  some  of  the  shock-like  contractions,  which 
may  then  be  of  so  violent  a  character  as  to  throw  the 
patient  to  the  ground. 

When  several  muscles  contract  together  in  a  myoclonic 
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movement,  the  distribution  of  the  contraction  is  never 
determined  by  the  nerve  supply  of  the  muscles,  nor  do  the 
muscles  contract  according*  to  their  spiergic  association, 
but  the  single  spasm  involves  a  group  of  muscles  which  can- 
not possibly  be  thrown  singly  into  contraction  by  volition. 

Myoclonic  movements  show  no  regularity  as  regards 
rhythm  or  as  regards  range  of  tlie  successive  movements. 
Sometimes  an  isolated  movement  recurs  at  comparatively 
long  intervals ;  in  other  cases  periods  of  almost  incessant 
myoclonic  movements  are  separated  by  intervals  of  com- 
parative quiet,  or  the  spasms  may  occur  constantly,  now  in 
greater  and  now  in  less  degree,  as  many  as  forty  clonic 
contractions  of  the  same  muscle  appearing  in  one  minute. 
When  many  contractions  rapidly  succeed  one  another  in 
the  same  muscle  a  tendency  to  tonic  contraction  of  the 
muscle  is  occasionally  seen.  The  movements  are  very 
often  strictly  synnnetrical  upon  the  two  sides  of  the  body^ 
and  may  then  be  isoclironous.  The  upper  limbs  are  more 
often  affected  than  the  lower  limbs  ;  the  trunk  is  less  often 
the  seat  of  the  spasm ;  and  the  face  escapes  in  about  half 
the  cases,  while  the  ocular  muscles  are  tlie  only  voluntary 
muscles  which  are  never  affected. 

The  proximate  segments  of  the  limbs  are  more  severely 
affected  than  the  distal  parts,  while  the  most  peripheral 
parts,  the  hand  and  tlie  foot,  often  show  no  movements ; 
but  there  are  exceptions  to  this  rule.  In  the  upper  limbs 
the  pectorals  and  deltoids  are  especially  prone  to  be 
affected.  In  the  lower  limbs  the  quadriceps  extensor,  and 
in  the  trunk  the  abdominal  recti  and  obliqui  muscles  and 
the  erec tores  spina?  are  most  frequently  involv^ed.  In 
slight  cases  and  in  those  cases  which  have  been  described 
by  Biancone  under  the  name  "  myokimia,"  the  contractions 
produce  no  movement  of  the  limb  and  are  not  obvious  to 
the  observer  until  the  patient's  clothes  are  removed.  From 
such  mild  cases  to  the  severe  cases  in  which  spasms  occur 
of  such  violence  as  to  cause  the  patient  to  fall  suddenly, 
every  degree  of  interference  with  movement  may  be  met 
with.      The   movements  cease    during   sleep   in  the  great 
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Tnajority  of   cases,  but   in   rare   instances  they  persist  in 
much  diminished  intensity. 

The  effect  of  volitional  movements  upon  the  clonic  spasm 
varies  widely  in  different  cases.  In  some  instances,  mostly 
mild  cases,  voluntary  exertion  inhibits  the  occurrence  of 
the  spasm.  On  the  other  hand,  voluntary  movements  may 
-excite  and  augment  the  spasm,  and  especially  is  this  the 
case  in  severe  types  of  the  disease ;  and  in  the  two  ex- 
tremes of  the  diseasp,  as  regards  severity,  one  sees  in  the 
mild  cases  that  the  movements  are  most  marked  when 
the  patient  is  quiescent,  and  in  the  severe  cases  least  marked 
or  absent  during  rest. 

The  myoclonic  movements  interfere  with  volitional  move- 
ment in  proportion  as  they  have  a  loco-motor  effect.  In 
severe  cases  the  patients  may  be  unable  to  dress  themselves 
on  account  of  the  clumsiness  which  the  involuntary  move- 
ments entail. 

The  electrical  excitability  of  the  muscle  is  unaltered,  and 
there  is  no  muscular  wasting,  but  the  mechanical  excita- 
bility is  increased,  and  percussion  of  a  muscle  may  evoke 
the  movements.  The  sphincters  are  not  affected.  The 
.superficial  reflexes  are  usually  increased.  The  deep  re- 
ilexes  may  be  normal,  diminished,  or  increased,  and  in 
severe  cases  of  long  standing  a  condition  of  general  slight 
spasticity  may  develop. 

Idiopathic  myoclonus  is  thus  brought  in  line  with  those 
cases  of  cerebral  disease  in  which  mvoclonus  occurs  as  a 
symptom,  for  these  are  invariably  spastic. 

Sensory  phenomena  are,  as  a  rule,  totally  absent,  but  in 
the  class  described  by  Biancone  as  "  myokimia,"  subjective 
sensory  disturbances  form  an  important  part  of  the  sym- 
ptomatology. 

Speech  may  be  seriously  interfered  with  when  the  nmscles 
of  the  jaw,  tongue,  palate,  and  larynx  are  involved,  and 
spontaneous  laryngeal  and  pharyngeal  noises  may  occur. 

Epileptic  attacks  are  often  associated  with  myocloims, 
and  the  term  epihiitic  myoclonics  has  been  used  to  dis- 
tinguish   these  cases  from  those  of   myoclonus   in  which 
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epileptic  attacks  do  not  occur.  Several  cases  have  been 
recorded  as  epileptic  myoclonus  in  which  general  and  pro- 
gressive spasticity  existed  from  the  commencement  of  the 
symptoms,  and  it  seems  highly  probable  that  these  cases 
were,  in  reality,  cases  of  widely-spread  cerebral  disease  of 
which  general  spasticity,  epilepsy,  and  myoclonus  were 
symptoms. 

Mental  changes  are  exceptional  in  cases  of  pure  myoclonus,, 
but  the  disease  is  apt  to  appear  in  neuropathic  subjects,  and 
the  intellectual  faculties  are,  as  Raymond  has  pointed  out, 
rarely  quite  normal. 

Course  and  duration. — Myoclonus,  as  a  rule,  is  a  slowly 
progressive  afPection  up  to  a  certain  stage,  and  when  this  is 
reached  it  may  remain  stationary  for  years,  having  little 
tendency  to  shorten  life,  and  the  patient  may  ultimately  die 
of  some  other  aifection  without  any  period  of  freedom  from 
the  spasms. 

A  few  cases  have  been  recorded  in  which  the  disease  has 
ended  fatallv  within  a  few  months  of  the  onset. 

Recovery  may  take  place  either  spontaneously  or  as  a 
result  of  treatment,  but  the  aifection  is  very  prone  to  recur, 
especially  if  a  patient  be  exposed  to  the  influence  of  those 
agents  which  \vere  presumably  the  exciting  cause  of  the 
first  attack. 

Etiology. — The  causal  factors  of  the  malady  are  obscure. 
In  a  few  cases  direct  neuropathic  heredity  has  been  traced,, 
but  this  is  exceptional.  Alcoholism  in  the  parents  is  not 
rarely  present.  Many  instances  of  the  aifection  of  several 
or  all  of  the  children  of  the  same  parents  have  been  recorded, 
and  the  fact  that  in  such  cases  the  symptoms  have  com- 
menced at  the  same  age  in  children  who  had  been  pre- 
viously healthy  argues  that  the  disease  is  congenital. 

The  malady  appears  in  children  usually  between  the  ages 
of  5  and  15  years,  while  in  adults  it  generally  commences 
between  the  ages  of  25  and  40  years.  Both  sexes  are  liable 
to  the  affection. 

Pathology. — No  morbid  changes  have  been  found  in  the 
nervous  system  in  the  few  cases  which  have  been  examined 
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)}ost  mortem.  It  is,  however,  probable  that  the  seat  of  the 
morbid  process  is  in  the  cerebral  cortex  of  the  central  region, 
for  when  this  region  is  affected  with  atrophic  sclerosis  and 
other  pathological  conditions  myoclonic  movements  may  be 
<Jonspicuous  symptoms.  The  frequent  association  of  myo- 
cloims  with  epilepsy  also  suggests  this  seat  for  the  disease, 
as  do  also  the  clonic  nature  of  the  movements  and  the 
-abnormal  mental  stat€  so  often  present  in  the  subjects  of 
myoclonus.  The  cessation  of  the  movements  during  sleep 
favours  a  cerebral  origin  as  against  a  spinal  origin  for  the 
malady.  Many  authorities,  and  especially  Unverricht,  have 
brought  arguments  to  bear  against  a  cerebral  seat  for  the 
disease.  They  point  out  that  the  movements  are  simple, 
symmetrical,  and  often  isochronous,  that  they  are  never  of 
unilateral  distribution,  and  that  muscles  are  often  involved  in 
one  movement  which  never  act  synergically  in  any  volitional 
movement ;  whereas  in  spasms  known  to  be  of  cerebral 
origin  the  muscles  are  involved  in  the  order  of  their  natural 
synergic  association  and  an  isolated  contraction  of  a  single 
muscle  is  never  met  with.  Again,  electrical  stimulation  of 
the  cortex  cerebri  invariably  produces  contraction  in  a 
group  of  muscles  concerned  in  one  particular  act.  Against 
these  arguments  it  may  be  said  that  the  necessity  of  synergic 
combination  of  muscles  in  spasm  of  cerebral  origin  is  very 
doubtful  if  the  spasm  which  occurs  in  an  epileptic  attack  is 
taken  as  the  type  of  spasm  of  cerebral  origin.  For  surely 
the  spasms  which  occur  towards  the  end  of  an  epileptic 
attack  are  not  the  contractions  of  muscles  in  strict  synergic 
association.  Although  the  result  of  electrical  stimulation  of 
the  normal  cortex  is  the  production  of  complex  co-ordinated 
movement,  it  does  not  follow  that  stimulation  of  a  patho- 
logically deranged  cortex  would  produce  the  same  result. 

It  is  important  to  recognise  the  mutual  interdependence 
of  the  elements  of  the  nervous  system  and  to  realise  that  as 
the  result  of  a  pathological  condition  of  the  motor  cortex 
the  functional  condition  of  the  wIk^Io  motor  tract  corre- 
sponding becomes  widely  altered ;  and  while  the  cortical 
seat  of  the  disease  in  myoclonus  is  probable,  a  profound 
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change  in  the  functional  state  of  the  motor  cells  of  the 
spinal  cord,  as  a  secondary  result  of  the  cortical  derange- 
ment, is  also  likely. 

The  nature  and  mode  of  action  of  the  morbid  agent 
which  is  responsible  for  this  disease  are  entirely  unknown 
to  us. 

The  dtagnos-is  of  the  disease  is  not  difficult  in  a  typical 
case,  since  the  simple  shock-like  movements  in  symmetrical 
muscles  on  the  two  sides  of  the  body,  without  any  resem- 
blance to  volitional  movements  and  altogether  destitute  of 
rhythm,  occur  in  this  disease  alone.  In  some  cases,  how- 
ever, the  movements  may  be  less  characteristic,  and  may 
depart  somewhat  widely  from  those  above  described  as 
typical  of  myoclonus.  It  has  happened,  for  example,  that 
among  several  children  of  the  same  parents  who  have  been 
affected  with  the  disease  the  movements  present  in  one 
case  have  been  typical,  while  in  another  the  movements 
have  departed  so  far  from  the  type  that  but  for  the  familial 
association  one  would  hesitate  to  place  them  in  the  category 
of  myoclonic  movements. 

Myoclonus  is  distinguished  from  chorea  by  a  more  gradual 
onset,  by  the  nature  of  the  movements,  by  the  frequent 
exemption  of  the  face  which  is  always  involved  in  chorea, 
and  by  its  association  with  epilepsy.  On  the  other  hand, 
the  frequent  rheumatic  manifestations  of  chorea  are  not 
present  in  myoclonus.  Electrical  chorea,  in  which  the 
movements  may  closely  resemble  those  of  myoclonus,  is 
readily  distinguished  by  the  rapid  course,  high  pyrexia, 
paresis,  and  great  muscular  wasting  which  occur. 

In  certain  forms  of  hysteria  movements  of  a  shock-like 
nature  may  cause  great  difficulty  in  diagnosis.  In  hysteria 
such  movements  tend  to  be  less  persistent  than  in  myo- 
clonus, and  other  hysterical  stigmata  are  usually  present 
which  serve  to  distinguish  these  affections,  for  myoclonus  is 
not  often  associated  with  other  functional  derangements. 
^VTiile  in  a  few  cases  of  hysteria  movements  are  present 
which  cannot  be  distinguished  from  those  of  myoclonus,  yet 
in   the  majority  of  cases   in  which    the   latter   disease   is 
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simulated  by  hysteria  a  careful  investigation  of  the  move- 
ments will  reveal  some  peculiarity  which  is  foreign  to 
myoclonus. 

The  convulsive  "  tics  "  can  hardly  be  confused  with  myo- 
clonus, for  in  the  former  disease  the  movements  are  large 
movements,  and  are  like  voluntary  movements.  Moreover, 
the  spasmodic  utterances  and  fixed  ideas  which  are  com- 
monly present  in  the  more  severe  form  of  tic  do  not  occur 
in  myoclonus. 

Myoclonic  movements,  when  occurring  as  symptoms  of 
gross  cerebral  disease,  are  almost  always  associated  with 
spasticity  and  paresis,  usually  bilateral  in  distribution,  less 
commonly  unilateral,  and  other  signs  of  intra-cranial  disease 
are  often  present.  In  some  cases,  however,  the  movements 
may  be  the  earliest  manifestations  of  cerebral  disease,  and 
the  subsequent  clinical  development  of  the  case  can  alone 
distinguish  them  from  idiopathic  myoclonus. 

Treatment. — The  malady  is  an  intractable  one  in  pro- 
portion to  the  length  of  time  the  symptoms  have  per- 
sisted. Some  cases  recover  spontaneously,  and  this  may 
occur  after  treatment  has  been  abandoned  as  useless.  The 
removal  of  any  discoverable  exciting  cause  and  the  im- 
provement of  the  general  condition  of  nutrition  is  of  great 
importance.  The  application  of  electricity  has  been  credited 
with  the  recovery  of  many  cases,  but  it  is  of  doubtful  value 
except  in  hysterical  m3-oclonus.  Hydropathic  measures  have 
been  useful  in  some  cases.  Arsenic  has  also  been  of  decided 
benefit  occasionally,  but  the  effect  of  chloral  in  lessening 
the  movements  is  only  temporary,  and  bromides  are  of  no 
value. 


THE   TICS 

Under  this  name  are  comprised  several  distinct  yet 
nearly  allied  diseases  characterised  by  the  occurrence  of 
sudden,  rapid,  involuntary,  coordinated  movements,  the 
peculiar  nature  of  which  has  suggested  the  application  of 
the  most  descriptive  term  "tic"  (twitch)  to  these  maladies. 
They  have  been  clearly  separated  from  other  affections 
characterised  by  muscular  spasm,  and  their  clinical  features 
ably  described  by  Gilles  de  la  Tourette,  Gruinon,  Noir,  and 
others  of  the  Salpetrifere  School.  They  are  classified  as 
follows : 

(1)  Simple  tic  or  habit  spasm. — In  this  condition  sudden 
involuntary  movements,  occurring  usually  in  the  face,  neck,, 
and  upper  extremities,  make  up  the  clinical  picture.  The 
disease  often  runs  a  favourable  course. 

(2)  Convulsive  tic, — The  muscular  twitches  are  more 
severe  than  in  simple  tic,  and  imperative  ideas  and  ex])lo- 
sive  utterances  are  most  important  symptoms.  The  affec- 
tion is  nearly  always  progressive  and  intractable. 

(3)  Psychical  tic. — The  affection  resembles  the  forego- 
ing except  that  the  motor  manifestations  are  absent,  and 
the  spasmodic  movement  is  replaced  by  psychical  changes. 

(4)  Coordinated  tic. — Here  there  is  habitual  performance 
of  a  coordinated  act,  which  generally  originates  from  some 
habit.  These  movements  are  often  unconsciously  perfonned 
and  are  much  more  under  the  control  of  the  will  than  are 
the  imperative  acts  of  psychic  tic,  and  the  disorder  fre(piently 
admits  of  complete  cure. 

Simple  tic ;  hahit  spasm-.  —  This  malady  is  signalised 
by  the  frequent  repetition  of  simie  simple  muscular  action 
in  the  face,  neck,  or  upper  extremities — rarely  in  the  lower 
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<3xtreinities.  The  movements,  which  are  of  lightning-like 
rapidity,  are  always  of  the  same  nature,  and  are  not  varied, 
though  two  se])Arate  movements  may  co-exist. 

Etiology, — Simple  tic  is  a  common  disorder  of  late  chili- 
hood,  and  occurs  most  often  between  the  ages  of  5  and  1^ 
years,  while  80  per  cent,  of  the  cases  occur  between  tl^^^ 
ages  of  5  and  15  years,  after  which  a  few  cases  are  m^**- 
with,  but  in  decreasing  frequency,  till  the  end  of  the  fourfc^^ 
decade.     Sex  appears  to  have  no  influence  upon  the  i:^'"^- 
cidence. 

Hereditv  is  traceable  as  direct  transmission  in  a  few  ci 
only,  but  a  history  of  the  occurrence  of  other  neuroses  £ 
parents  and  relatives  is  common.    Sometimes  several  childr^^ 
of  the  same  parents  are  aifected. 

The  onset  of  the  affection  is  often  preceded  by  deterioi 
tion  of  general  health,  which  may  result  from  acute  illnessr^ 
unhealthy  hygienic  surroundings,  overwork,  or  bad  feedingiT^ 
In  some  instances  mental  emotion  or  fright  appears  to  b< 
the  exciting  causes. 

Not  infrequently  the  movements  have  originated  froa' 
some  local  cause  of  irritation  and  have  become  involuntarj^  — 
Among   the    common    local    causes   of   irritation    may    be?*" 
mentioned  adenoid  vegetations  in  the  naso-pharynx,  nasal 
catarrh  or  obstruction,  conjunctivitis,  and  errors  of  refraction  ^ 
Sometimes  the  source  of  irritation  is  far  removed  from  th^* 
region  of  the  s])asm — for  example,  the  presence  of  phimosis^ 
or  of  oxyurides.     In  many  cases  the  affection  originates  in 
some  trick   or  habit,  repeated  so   often  as  to  get  beyoni 
conscious  control. 

Some  cases  owe  their  origin  to  that  half -conscious  imita- 
tion which  is  apt  to  occur  in  a  neurotic  child  who  is  impressed 
by  constantly  witnessing  the  occurrence  of  peculiar  move- 
ments in  another.  A  neuropathic  tendency  in  the  child 
is  of  great  importance  in  causation,  and  not  infrequently 
the  affection  develops  when  he  or  she  is  first  sent  to  school. 

Symj)fomff, — The  movements  are  of  the  nature  of  a  simple 
act ;  they  show  themselves  suddenly  and  are  executed  verj' 
rapidly.     One  kind  of  movement  only  occurs  in  most  cases. 
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but  sometimes  two  or  more  movements  may  recur,  and  in 
some  instances  the  nature  and  seat  of  the  recurring  move- 
ment may  change,  a  second  movement  taking  the  place  of 
the  first. 

The  seat  of  the  spasm  is  most  frequently  the  face,  head, 
and  neck.  Blinking,  winking,  alternate  elevation  and  de- 
pression of  the  eyebrows,  side  to  side  movement  of  the 
mouth,  sniffing,  tossing  the  chin  in  the  air  and  sudden 
movement  of  the  tongue,  palate,  or  larynx,  accompanied  by 
an  unpleasant  fidgeting  sound,  are  of  frequent  occurrence. 
Any  movements  of  the  head  upon  the  trunk  may  occur, 
while  shrugging  of  the  shoulders  and  movements  of  the  arm 
are  often  met  with. 

Respiratory  movements  are  often  associated  with  those  of 
the  tongue  and  larynx.  Spasmodic  movements  of  the  legs 
are  not  common,  but  sudden  flexion  of  the  leg  and  thigh 
and  stamping  of  the  feet  may  occur.  In  rare  cases  the  tic 
takes  the  form  of  a  sudden  start,  passing  with  electric-like 
rapidity  through  the  limbs  and  trunk. 

In  the  less  severe  cases  a  few  minutes  ela])se  between  the 
succeeding  movements ;  in  the  nK)re  severe  cases  the  move- 
ments may  follow  one  another  almost  unceasingly.  The 
movements  are  increased  by  excitement  and  under  observa- 
tion, and  can  be  usually  controlled  by  an  effort  of  will,  but 
cmly  for  a  limited  time.  They  invariably  cease  during 
sleep. 

Diagnosis. — It  is  usually  easy  to  distinguish  the  tics  from 
chorea  if  it  be  remembered  that  the  movements  of  chorea 
are  not  of  the  sharp,  shock-like  character  of  those  of  tic, 
and  that  in  chorea  there  is  not  infrequently  the  association 
of  pains  and  even  of  actual  rheumatism. 

Prognosis. — The  majority  of  cases  of  simple  tic  occurring 
in  childhood  recover  if  appropriate  treatment  be  adopted 
early. 

The  later  the  age  at  which  the  symptoms  appear  the 

'  more  difficult  it  becomes  to  effect  a  cure,  and  when  the 

malady  commences  after  middle  life  it  is  usually  permanent. 

The  duration  of  the  malady  greatly  influences  the  prog- 
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nosis,  since  the  longer  the  functional  disturbance  has 
existed,  the  more  firmly  the  vicious  habit  becomes  im- 
pressed upon  the  nervous  element  and  the  more  difficult  is 
its  eradication.  A  favourable  prognosis  can  only  be  given 
with  certainty  after  the  ameliorating  effects  of  treatment 
have  been  observed,  for  in  any  given  case  the  condition 
may  continue  indefinitely,  and,  when  persistent,  the  spasm 
may  spread  to  other  groups  of  muscles  than  those  originally 
involved. 

Treatment, — Any  cause  of  local  irritation  should  be  care- 
fully sought  for  and  remedied.  Adenoids  should  be  removed 
if  present,- and  any  existing  errors  of  refraction  corrected. 
The  patient  should  be  placed  in  the  best  possible  hygienic 
surroundings,  and  the  system  should  be  strengthened  by 
good  food,  fresh  air,  and  tonics.  The  increase  of  the  spasm 
which  attention  causes  and  its  aggravation  by  fright  and 
depression,  demand  that  the  movements  shall  be  as  far  as 
possible  disregarded  by  those  who  have  to  do  with  the 
child,  and  that  threats  or  punishment  when  he  is  unable  to 
control  the  spasm,  should  never  be  made  or  inflicted.  It 
should  be  kindly  impressed  upon  him  by  someone  who  has 
his  confidence  that  if  he*continue  in  his  attempts  to  control 
the  spasms  they  will  get  better,  and  he  should  be  induced 
by  a  judicious  combination  of  rewards  and  deprivations  to 
make  a  strong  effort  to  conquer  the  habit. 

In  severe  cases,  mental  exertion  and  all  kinds  of  excite- 
ment should  be  interdicted,  and  rest  in  bed  is  indicated. 
If  the  limbs  are  affected  gymnastics  are  useful,  and  it  is 
advisable  that  these  should  be  carried  out  in  front  of  a  full- 
length  mirror  so  that  the  patient  may  see  and  correct  his 
faults.  Arsenic  is  of  value  in  many  cases,  and  strychnine 
is  often  useful. 

Hammond  advocates  atropine  in  doses  of  -j-dit  ^r^ii^> 
gi'adually  increased  to  -^j^  grain,  and  conium  in  doses  of 
five  minims  of  the  fluid  extract  gradually  increased.  These 
drugs  may  be  advantageously  combined  with  bromides. 

Convulsive  tic  ((yilles  de  la  Tourette's  disease). — The 
characteristics  of  this  malady  are  the  repeated  occurrence 
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of  spasmodic  movements  of  a  similar  nature  to  those  occur- 
ring in  simple  tic,  but,  as  a  rule,  of  greater  severity,  and 
either  limited  in  distribution  Or  generalised,  and  the  tendency 
to  explosive  utterances  and  irresistible  impulses  to  repeat 
words  or  sounds  or  to  imitate  gestures.  Further,  imperative 
ideas  are  often  present. 

Etiology. — The  subjects  of  convulsive  tic  nearly  always 
show  the  stigmata  of  physical  degeneracy.  A  neuropathic 
heredity  is  often  traceable,  and  sometimes  direct  heredity  is 
present.  The  disease  is  rather  more  common  in  males  than 
females,  and  the  first  symptoms  are  usually  noticeable  in 
childhood  between  the  ages  of  10  and  15  years. 

The  immediate!  exciting  causes  are  most  often  mental  and 
physical  shocks.  In  some  cases  the  afPection  follows  some 
acute  illness,  while  instances  in  which  the  afPection  resulted 
from  imitation  have  been  recorded. 

Symptomft. — The  clinical  picture  is  made  up  of  the  fol- 
lowing symptoms  :  involuntary  movement:'.,  spasmodic  utter- 
ances, impulsive  imitation  of  gestures,  words,  and  sounds, 
and  psychical  derangement  with  imperative  ideas. 

The  spasmodic  movements  occur  suddenly,  and  are  rapidly 
executed,  and  irregularly  repeated.  They  are  of  the  same 
nature  as  the  movements  of  sim])le  tic  and  favour  the 
same  situations,  but  the  spasm  is  not  restricted  to  the 
repetition  of  one  movement,  but  successive  movements  may 
vary  widely  in  nature,  and  there  may  scarcely  be  a  muscle 
which  is  not  sometimes  involved  in  the  spasm.  General 
spasm  sometimes  occurs,  but  is  excepticmal.  It  is  almost 
impossible  to  convey  in  brief  a  clear  idea  of  the  great 
variety  of  facial  grimaces,  head-jerking,  grotes(pie  attitudes 
and  movements  of  the  limbs,  and  ridiculous  pantomime 
which  occur  in  this  afPection,  for  almost  evervkind  of  move- 
ment  may  occur.  A  patient  may  ])erform  such  extraordinary 
antics  in  walking  that  at  first  sight  one  cannot  but  think 
that  he  is  "  shamming." 

Tlie  spasmodic  movements  are  not  contiimally  occurring. 
They  are  present  as  attacks,  and  in  the  attack  each  move- 
ment may  involve  a  difPerent  group  of  muscles,  and  there  is 
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a  tendency  for  the  same  order  of  involvement  in  successive' 
attacks,  so  that  the  same  pantomime  occurs  in  each  attack. 
Notwithstanding  that  the  patient  is  fully  conscious  of  the 
movements,  and  that  he  is  ridiculous  to  the  spectator,  he 
has  no  lasting  voluntary  control  over  the  spasm.  A  power- 
ful efPort  of  will,  or  more  often  the  performance  of  some 
voluntarv  movement,  mav^  cut  short  the  attack,  hut  the 
eifort  is  so  fatiguing  and  induces  so  much  malaise  that  the 
patient  does  not  exert  himself  in  this  way. 

The  movements  cease  during  sleep  and  are  less  trouble- 
some during  repose  and  when  the  sufferer  is  alone.  They 
are  increased  bv  excitement  and  observation.  In  the 
interval  between  the  spasms  voluntary  movement  is  not 
impaired,  and  acts  requiring  the  greatest  delicacy  of  co- 
ordination may  be  accomplished  without  the  least  evidence 
of  any  defect. 

(3)  Psychical  tic, — The  nervous  derangement  which  is 
usually  expressed  in  sudden  contractions  of  the  muscles 
may  give  rise  to  phenomena  of  a  different  order,  but  very 
similar  in  their  physiological  nature.  Of  these  the  most 
important  are  : 

(1)  Explosive  utterance. 

(2)  Fixed  ideas. 

(3)  Impulsive  acts. 

These  conditions,  which  may  be  termed  "  exclamatory  '* 
tics,  and  "  psychic "  tics,  may  each  be  the  sole  or  chief 
symptom  of  the  malady.  More  often  they  occur  in  associa- 
tion with  convulsive  tic  in  the  same  case,  and  it  is  then 
usual  for  the  convulsive  movements  to  appear  first,  and  to 
be  followed  some  time  later  by  exclamatory  tic,  and  finally 
by  fixed  ideas  and  impulses. 

In  more  than  half  of  the  cases  of  convulsive  tic,  however, 
the  muscular  spasms  alone  occur ;  it  is  only  in  the  minority 
of  cases  that  exclamatory  utterances  and  psychical  disturb- 
ances are  met  with. 

The  exclamatory  tic  takes  the  form  of  some  sound,  word, 
or  group  of  words,  habitually  and  explosively  uttered  with 
complete  irrelevancy  of  time,  place,  and  sense.     The  sound 
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may  be  an  unpleasant  inarticulate  noise,  or  it  may  resemble 
the  cry  of  some  animal.  When  words  and  sentences  form 
the  recurring  exclamation,  they  are  frequently  of  an  obscene 
nature  (copralalia). 

The  utterances  may  occur  singly,  or  may  be  repeated 
several  times  in  rapid  succession,  and  they  may  be  syn- 
chronous with  the  occurrence  of  spasm,  in  which  case  they 
are  apt  to  be  spoken  loudy  and  explosively. 

Echolalia  is  sometimes  met  with.  It  consists  in  an  uncon- 
trollable impulse  to  repeat  certain  words  which  are  heard 
spoken,  or  the  cries  of  animals.  The  word  or  words  which  are 
echoed  are  usually  those  which  especially  call  the  attention 
of  the  patient  by  their  unfamiliarity  or  for  some  other  reason. 
The  patient  may  echo  the  end  words  of  his  own  sentences. 
In  all  cases  the  echoes  are  repeated  several  times. 

In  some  patients  suffering  with  convulsive  tic  movements 
and  gestures  are  imitated.  This  echokinesis  is  a  phenomenon 
which  occurs  in  the  epidemic  disease  "  latah ''  of  the  Malay 
peninsula,  and  also  in  the  condition  which  occurs  in  Siberia 
known  as  "  myriachit,"  and  it  is  probable  that  both  these 
maladies  and  also  the  jumping  malady  of  Maine  are  closely 
allied  to  convulsive  tic. 

It  is  characteristic  of  all  impulsive  movements  occurring 
in  convulsive  tic,  whether  coprolalia,  echolalia,  or  echoki- 
nesis, that  though  the  patient  may  strenuously  desire  to 
prevent  their  occurrence,  he  is  utterly  unable  to  do  so  by 
any  effort  of  will,  and  although  he  may  learn  to  circumvent 
the  occifrrences  by  the  performance  of  some  other  move- 
ment, or  by  speaking  quickly,  he  only  succeeds  in  putting 
off  the  evil  moment  for  a  short  time. 

The  psychical  peculiarities  which  are  met  with  are  mainly 
imperative  ideas  and  impulsive  acts.  Insanity  of  doubt, 
arithmomania,  agoraphobia,  acrophobia,  and  mysophobia 
may  occur. 

In  cases  in  which  such  symptcmis  are  very  conspicuous, 
grave  signs  of  mental  deterioration  slowly  supervene, 
judgment  and  memory  fail,  will  power  and  attention 
diminish,  and  the  patient  becomes  incoherent. 
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Diagnosis, — The  nature  of  the  spasmodic  movements  of 
convulsive  tic  is  so  peculiar  that  there  is  little  liability  to 
confusion.  The  several  forms  of  chorea  and  myoclonus  are 
at  once  distinguished  by  the  widely  different  character  of 
the  spontaneous  movements.  Moreover,  explosive  utter- 
ances and  imperative  ideas  and  impulsive  acts  do  not 
occur  in  these  maladies. 

The  separation  of  convulsive  tic  from  hysteria  is  rarely  a 
matter  of  difficulty ;  for,  while  both  diseases  may  co-exist, 
they  are  totally  different  affections.  The  spasms  of  con- 
vulsive tic  may  be  to  a  certain  extent  simulated  by 
hysterical  manifestations,  but  this  is  of  rare  occurrence, 
and  impulsive  utterances  and  ideas  never  occur  as  sym- 
ptoms of  hysteria.  Further,  the  stigmata  of  hysteria  serve 
to  distinguish  this  disease. 

Prognosis. — The  course  of  the  malady  is  that  the  sym- 
ptoms progressively  increase,  in  some  cases  continuously, 
while  in  others  stationary  intervals  occur.  In  very  rare 
instances  recovery  has  been  recorded,  but  most  of  these 
cases  have  subsequently  relapsed.  Psychical  disturbances 
are  of  great  importance  in  the  prognosis,  since  in  cases  in 
which  these  symptoms  are  absent  life  may  not  be  shortened 
by  the  disease.  In  every  case  of  convulsive  tic,  however, 
it  must  be  remembered  that  psychical  symptoms  are  likely 
to  make  their  appearance,  and,  when  they  occur,  insanity 
commonly  results. 

Treatment. — There  are  no  measures  from  which  one  can 
confidently  expect  improvement  in  this  disease.  Apart 
from  general  tonics,  drugs  are  useless.  Change  of  circum- 
stance and  isolation,  with  strict  moral  and  physical  discip- 
line, with  the  encouragement  of  healthy  pursuits  and 
congenial  intellectual  and  mechanical  occupation,  are 
indispensable. 

When  fixed  ideas  are  present,  all  precautions  must  be 
taken  which  are  desirable  for  a  patient  of  unsound  mind. 

Coordinated  tic.  —  This  name  has  been  applied  to  a 
group  of  cases  in  which  complicated  coordinated  move- 
ments are  habitually  repeated  without  cause  or  purpose. 
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Many  of  the  cases  are  the  results  of  liabits  which  have 
become  indelibly  impressed  and  recur  spontaneously — the 
condition  hardly  amounting  to  a  disease.  These  habit 
movements  and  tricks  may  be  of  so  varied  a  nature  as  to 
defy  a  single  description.  They  can,  in  most  cases,  be 
controlled  by  an  effort  of  the  will,  and  do  not  occur  so  long 
as  the  patient  keeps  the  matter  in  mind.  Those  measures 
are  applicable  for  the  treatment  of  this  condition  which 
have  been  described  for  the  treatment  of  simple  tic. 


STAMMERING 

Stammering  or  stuttering  is  a  spasmodic  affection  lead- 
ing to  a  sudden  check  in  the  utterance  of  words  or  to  a 
rapid  repetition  of  the  consonantal  sound,  less  frequently 
of  the  vowel  sound  in  connection  with  which  the  difficulty 
arises. 

Etiology. — The  disorder  is  rarely,  if  ever,  congenital.  It- 
may  appear  at  any  period  between  early  childhood  and 
puberty,  but  its  earliest  manifestations  do  not  appear  until 
after  the  child  has  learned  to  talk  fluently.  Sometimes 
defects  of  articulation  almost  exactly  resembling  the  stam- 
mering of  children  come  on  comparatively  late  in  life  as 
the  result  of  organic  brain  disease,  especially  of  general 
paralysis  of  the  insane. 

The  sexes  are  very  unequally  affected,  boys  being  the 
subjects  of  the  disorder  five  times  as  frequently  as  are 
girls.  There  is  no  explanation  for  this  incidence,  but  the 
fact  is  of  interest  that  boys  acquire  speech  more  slowly  and 
at  a  later  age  than  do  girls.  Heredity  is  a  common  etio- 
logical factor,  usually  in  the  form  of  an  inherited  highly 
strung  nervous  temperament. 

In  cases  in  which  the  disorder  appears  among  the  children 
of  parents  who  stammer  or  when  several  children  of  the 
same  family  suifer,  the  causal  factor  in  most  cases  is  imi- 
tation, and  not  heredity.  Stammering  is  not  in  most  cases 
associated  with  a  low  standard  of  mental  development,  but 
the  reverse  is  the  rule.  Among  imbeciles  and  idiots,  while 
other  varieties  of  speech  defects  are  common,  stammering  is 
rare. 

The  most  common  cause  is  undoubtedly  imitation,  which, 
though  in  most  cases  unconscious,  is  sometimes  commenced 


STAMMERING  283 

for  the  purpose  of  teasing  and  annoying  a  companion,  and 
is  persisted  in  until  tlie  "  biter  is  bit."  In  this  connection 
Dr.  George  Cathcart  records  a  most  interesting  example. 
The  eldest  child  of  a  family  contracted  the  habit  from  a 
stammering  nurse  and  the  five  younger  members  in  turn 
became  stammerers.  The  youngest  child,  having  had  the 
disadvantage  of  five  bad  examples,  was  much  the  most 
afflicted.  In  two  of  the  five  children  the  stammer  disap- 
peared completely  on  removal  for  a  short  period  from  the 
family  circle  and  reappeared  upon  their  rejoining  it. 

Severe  emotions  such  as  shock  or  fright  have  been  the 
immediate  antecedents  in  some  cases,  while  in  others  the 
affection  has  come  on  during  convalescence  from  severe 
illness,  such  as  typhoid  fever  or  diphtheria.  Sometimes 
the  affection,  after  being  cured,  has  returned  during  con- 
valescence from  such  illnesses. 

As  possible  predisposing  causes  to  stammering  may  be 
mentioned  certain  causes  of  peripheral  irritation,  such  as 
the  presence  of  naso-pharyngeal  adenoids,  the  eruption  of 
the  molar  teeth,  intestinal  parasites,  and  phimosis. 

The  condition  is  not  associated  with  any  anatomical  defect 
in  the  organs  of  articulation  or  with  any  structural  changes 
in  the  nervous  system  except  in  certain  rarely  occurring 
cases  in  adults  which  have  been  already  referred  to. 

Physiology. — In  the  production  of  articulate  speech  three 
separate  muscular  mechanisms  are  concerned  (1)  the 
muscles  of  the  lips,  tongue,  and  palate  for  articulation ;  (2) 
the  intrinsic  and  extrinsic  muscles  of  the  larynx  for  the 
production  of  the  voice ;  and  (3)  the  respiratory  mechanism 
for  supplying  the  blast  of  air  which  sets  the  vocal  cords 
into  vibration. 

For  distinct  speech  there  must  be  absolute  co-ordination, 
both  as  regards  time  of  action  and  as  regards  power  be- 
tween these  mechanisms.  Professor  Wyllie  uses  the  happy 
comparison  between  the  production  of  articulate  speech 
and  the  production  of  notes  upon  a  violin.  He  compares 
the  bow  hand  of  the  violin  with  the  larynx  and  the  hand 
manipulating  the  strings  with  the  articulatory  mechanism. 
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Bach  hand  has  its  own  work  to  perform.  The  right  hand 
wielding  the  bow  is  the  producer  of  sound ;  in  proper  time 
and  with  correct  emphasis  of  touch,  it  calls  forth  the  vibi'a- 
tion  of  the  strings  in  rapid  succession.  The  left  hand 
moulds  the  sound  into  music  by  the  manipulation  of  the 
strings.  Its  fingers  must  not  only  keep  pace  upon  the 
strings  with  the  movements  of  the  bow,  but  they  must  also 
touch  each  string  to  a  nicety  in  the  right  place,  otherwise 
the  note  will  be  out  of  tune.  The  two  hands  must  act  in 
perfect  coordination  with  one  another;  each  hand,  in 
assisting  the  other,  must  perform  its  part  of  the  work 
exactly  at  the  right  moment,  neither  too  late  nor  too  soon ; 
since  the  slightest  inexactitude  in  this  respect  would  be 
utterly  destructive  of  the  music. 

In  the  movements  which  produce  articulate  speech  those 
of  the  larynx  are  comparable  with  the  movements  of  the  bow 
hand  of  the  violinist,  while  those  of  the  tongue,  lips,  and 
palate  are  comparable  with  the  movements  of  the  fingers 
upon  the  frets,  and  as  it  is  common  for  one  who  is  com- 
mencing to  learn  the  violin  to  pay  too  much  attention  now 
to  the  bow  hand,  now  to  the  fingers  of  the  left  hand;  so, 
in  the  common  variety  of  stammering,  the  speaker  neglects 
the  laryngeal  mechanism,  and,  when  no  speech  is  emitted 
by  his  attempt,  he  unwittingly  throws  more  force  into  the 
wrong  quarter — the  buccal  mechanism,  which  appears  to 
him  to  be  at  fault.  The  nerve  centres  for  the  buccal  move- 
ment are  thus  put  into  a  condition  of  physiological  em- 
barrassment, and  become  surcharged  with  energy  which 
may  overflow  into  other  centres,  and  produced  those  spas- 
modic complications  which  are  so  commonly  seen  in  those 
who  stammer. 

In  the  great  majority  of  cases  it  is  the  laryngeal 
mechanism  which  is  at  fault.  Its  action  is  delayed,  and 
the  necessary  synchronism  of  action  of  laryngeal  and 
buccal  movements  so  necessary  for  distinct  utterance  is 
lost.  Thus  stammering  occurs  over  the  consonants  and 
more  especially  over  the  voiceless  consonants,  and  not 
upon  the  attempt  to  produce  the  vowel  sounds. 
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In  rarer  cases  the  action  of  the  buccal  mechanism  may 
be  delayed,  and  then  the  subject  stammers  over  an  initial 
vowel  sound.  Moreover,  in  other  cases,  both  mechanisms 
may  be  equally  at  fault  so  far  as  can  be  judged. 

An  exact  knowledge  of  the  manner  in  which  the  various^ 
sounds  of  articulate  speech,  vowels  and  consonants,  are 
produced  is  all-important  to  the  observer  in  investigating 
articulatorv  defects,  and  to  the  stammerer  in  order  that 
he  may  be  put  into  the  right  way  to  overcome  his  defects 
by  a  knowledge  of  the  manner  in  which  they  are  produced. 

A  vowel  has  been  defined  by  Ellis  as  a  modification 
due  to  resonance  in  the  cavities  above  the  larynx,  of  an 
original  quality  of  tone  produced  by  the  vibration  of  the 
vocal  cords  in  the  larynx.  Each  vowel  is  a  continuous 
voice-sound,  and  calls  both  the  respiratory  laryngeal  and 
buccal  mechanism  into  play. 

In  the  natural  vowel  series,  "i,''  ''e,''  '*  a,"  "o,"  "u," 
the  first  is  produced  with  a  small  buccal  cavity  and  with 
a  small  anterior  opening,  and  in  \\\Qi  production  of  the 
succeeding  vowels  the  size  of  the  buccal  cavity  is  pro- 
gressively increased;  the  anterior  opening  of  the  cavity 
being  progressively  increased  in  size  in  **  i,'*  **  e,*'  and  "  a," 
and  progressively  diminished  in  "  o  '^  and  "  u.^^ 

Consonants  are  produced  by  the  sudden  and  more  or 
less  complete  interruption  of  the  breath  by  the  contact  of 
the  walls  of  the  buccal  cavity  in  certain  positions  known 
as  the  primary  stop  positions,  and  they  are  divided  into 
two  main  groups:  (1)  The  voiceless  consonants,  which  are 
purely  buccal  sounds,  and  (2)  the  voiced  consonants,  which 
have,  in  addition,  a  preceding  or  concomitant  voice-sound. 


Voiceless. 

Voiced. 

Voiced  and  nasal. 
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wh 
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r 
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Voiceless.  Voiced.  Voiced  and  nasal. 

s  z 

sli  ...  zh 

"  •  •  •  J  •  •  • 

k  ...  g  ...  ng 

The  stop  positions  are  as  follows  : 

(1)  The  anterior  or  labial  stop  position,  where  the  lips 
i^ome  in  contact.  Here  are  produced  the  voiceless  explo- 
sive '^p/'  its  voiced  equivalent  "b,"  and  nasal  resonant 
'^m/'  the  voiced  fricative  "  w,"  the  voiceless  fricative 
''  wh/' 

(2)  The  middle  stop  position  is  the  anterior  linguo- 
palatal.  Here  are  produced  the  voiceless  explosive  "t^^ 
and  its  voiced  equivalent  "  d "  and  nasal  resonant  "  n," 
with  the  voiceless  fricative  "  sh  "  and  the  voiced  fricatives 
"  zh/'  "  r,"  and  "  z/' 

(3)  The  posterior  stop  position  is  the  posterior  linguo- 
palatal. 

Here  are  produced  the  voiceless  "  k  "  and  its  voiced  and 
nasal  equivalents  *^  g ''  and  "  ng,"  with  the  voiceless  frica- 
tive **  y." 

There  are  two  other  positions  in  which  fricatives  are  pro- 
duced. 

(4)  The  labio-dental  position,  between  the  upper  teeth 
and  lower  lip.  Here  the  voiceless  "  f  "  and  voiced  "  v  " 
are  produced. 

(5)  The  linguo-dental  position.  Here  the  voiceless  and 
voiced  "  th  "  are  produced,  and  the  sibilants  "  s"  and  "  z." 

The  difficulty  in  articulation  that  stammerers  experience 
arises  first  in  connection  with  the  utterance  of  initial  con- 
.sonants,  especially  the  voiceless  explosives,  and  it  is  always 
greatest  with  these.  The  stammerer  makes  the  attempt  to 
.speak  often  without  first  filling  the  chest  with  air,  thus 
showing  a  lack  of  co-ordination  of  the  respiratory  with  the 
other  mechanism.  He  clcses  the  oral  canal  at  one  or  other 
of  the  closing  points,  according  to  the  nature  of  the  con- 
sonant to  be  articulated,  and  this  he  does  as  well  as  one 
possessed  of  a  normal  faculty  of  speech.   Instead,  however. 
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of  allowing  the  vowel  to  follow  the  initial  consonant  without 
delay,  he  presses  his  lips  or  his  tongue  and  teeth  or  his 
tongue  and  palate  more  firmly  together  than  is  necessary ; 
the  explosive  escape  of  breath  does  not  take  place ;  the 
other  muscles  of  tlie  face  and  those  of  the  glottis,  and  even 
the  muscles  of  the  neck,  become  spasmodically  affected,  as 
are  those  of  articulation;  gesticulatory  movements  are  made, 
the  abdomen  is  retracted,  the  head  may  be  drawn  back- 
wards, and  the  larynx  drawn  forcibly  upwards  until  finally 
the  sufferer  may  work  himself  up  into  a  terrible  condition 
of  agitation ;  his  heart  beats  forcibly,  his  face  becomes  con- 
gested, and  his  body  is  bedewed  with  perspiration,  and  he 
may  present  the  appearance  of  a  maniac. 

The  above  graphic  word-picture  of  Kussmaul  illustrates 
admirably  a  severe  degree  of  the  ordinary  variety  of 
stammering  where  the  laryngeal  mechanism  for  the  pro- 
duction of  the  voice  does  not  come  into  play  synchronously 
with  the  buccal  mechanism,  and  the  stammerer,  not  know- 
ing what  is  at  fault,  misdirects  his  energy  into  the  oral 
mechanism.  The  surcharge  of  this  mechanism  produces 
physiologically  embarrassment  in  consciousness,  the  excess 
of  energy  overflows  into  the  centres  supplying  neighbouring 
muscles  and  causes  spasm  in  these.  When  the  initial  fault 
is  with  the  laryngeal  mechanism  the  patient  may  stammer 
over  initial  vowels,  and  when  attempting  to  speak  ho  may 
stand  with  mouth  wide  open  and  tongue  protruded,  unable 
for  some  time  to  utter  a  sound.  When  at  last  he  man- 
ages to  get  over  the  stile  the  words  pour  out  rapidly 
until  he  has  no  breath  left.  Knowing  the  difficulty  that 
will  arise  with  the  next  breath,  he  gets  as  many 
words  out  with  the  one  breath  as  he  can.  A  most  ex- 
cellent word-picture  of  this  habit  of  festination  in  speech 
so  commonly  associated  with  stammering  occurs  in  Shake- 
speare : 

"  I  prithee  tell  me  who  it  is  quickly  and  speak  apace.  I 
would  thou  couldst  stammer  that  thou  mightst  pour  this 
concealed  man  out  of  thy  mouth  as  wine  comes  out  of  a 
narrow-necked  bottle  either  too  much  at  once  or  none  at 
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all.     I  prithee  take  the  cork  out  of  thy  mouth  that  I  may 
drink  thy  tidings  "  {"  As  You  Like  It."     Act  III,  Sc.  2). 

The  lagging  behind  of  the  laryngeal  mechanism  in  most 
cases  is  well  exemplified  by  the  fact  that  even  the  worst 
stammerers  have  no  difficulty  in  singing  or  when  intoning, 
for  here  the  laryngeal  mechanism  is  first  set  a-going  and 
moreover  the  chest  is  well  filled. 

Sometimes  the  patient  uses  tricks  to  prevent  the  stutter, 
and  these  may  become  engrafted  upon  him  as  habits  diflS- 
cult  to  eradicate  even  when  the  stammer  is  cured.  These 
may  take  the  form  of  (1)  associated  sounds;  whooping, 
grunting,  crowing  ;  or  (2)  habit  spasms  ;  contortions  of  face, 
limbs,  or  bodv. 

Prognosis. — The  majority  of  cases  of  stammering  are 
cured  if  appropriate  and  diligent  treatment  be  adopted. 
The  presence  of  mental  deficiency  renders  the  prognosis 
much  worse. 

An  important  factor  is  the  age  of  the  patient.  The  most 
favourable  period  for  treatment  is  from  12  to  16  years,  when 
the  stammerer  is  old  enough  to  realise  the  importance  of 
getting  rid  of  his  defect,  and  can  intelligently  comprehend 
the  principles  of  his  treatment,  and  before  the  defect  is 
very  deeply  rooted  by  force  of  habit  upon  his  organs  of 
speech. 

There  are,  however,  some  patients  who  have  mastered  the 
elements  of  their  teaching  and  who  do  not  stammer  when 
reading  or  reciting  to  themselves  or  when  speaking  to  their 
teacher,  yet  the  moment  they  are  called  upon  to  take  their 
part  in  daily  life  or  to  talk  to  strangers  the  stammer 
reappears. 

It  is  stated  that  hypnotism  has  been  of  signal  service  in 
some  of  the  most  intractable  of  cases. 

Treatment. — In  all  cases  the  general  condition  of  health 
should  be  attended  to,  and  any  cause  of  local  irritation, 
such  as  defective  teeth,  enlarged  tonsils,  nasal  obstruction, 
pharyngeal  adenoids,  and  phimosis  should  be  removed. 
Nervous  and  shy  children  should  certainly  be  removed  from 
school,  and  perhaps  all  cases  are  more  profitably  treated 
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away  from  school.  The  treatment  should  be  individual, 
and  the  child  should  not  be  brought  into  contact  with  other 
stammerers. 

In  the  case  of  very  young  children  a  cure  may  often  be 
obtained  by  gently  and  firmly  insisting  upon  the  repetition 
of  the  letter  or  letters  over  which  the  child  has  stumbled 
until  they  can  be  pronounced  quite  smoothly. 

In  older  children  two  fundamental  points  are  to  be  ob- 
served :  the  one  is  that  the  teacher  must  obtain  the  full  con- 
fidence of  his  patient ;  the  second  is  that  the  patient  must 
grasp  the  fact  that  his  energies  are  to  be  directed  towards 
the  vocal  element  and  that  his  voice  must  be  made  as  far 
as  possible  a  continuous  one. 

The  patient  should  be  removed  as  far  as  possible  from 
causes  increasing  self-consciousness  of  his  defect. 

The  respiratory  capacity  and  control  of  air  within  the- 
chest  should  be  increased  by  breathing  exercises,  the  chest 
being  deeply  filled  and  the  air  being  then  allowed  to  escape 
over  the  false  vocal  cords  with  a  slightly  hissing  sound  as- 
slowly  as  is  comfortable  to  the  patient. 

He  should  speak  slowly,  with  a  full  resonant  voice.  When 
he  comes  to  a  word  upon  which  he  tends  to  stutter  he  should 
raise  his  voice  and  direct  his  energies  to  vocalisation  and 
not  to  articulation.  If  the  difficulty  is  with  a  voiced  con- 
sonant he  must  be  directed  to  voice  it ;  if  a  voiceless  con- 
sonant, his  attention  should  be  turned  to  the  vocalisation  of 
the  subsequent  vowel  sound.  He  should  also  intone  his 
speech.  An  admirable  series  of  test  phrases  for  repetition 
according  to  each  consonant  with  which  the  difficulty  arises 
will  be  found  in  ^  Disorders  of  Speech  '  by  Professor  Wyllie. 

Gymnastic  and  singing  exercises  are  valuable  additions 
to  treatment,  and  should  associated  movements  be  present, 
the  reading  exercises  should  be  carried  on  in  front  of  a 
mirror,  so  that  the  patient  may  be  aware  of  these  himself,. 
and  endeavour  to  suppress  them. 

Idioglossia  is  a  condition  in  which  on  account  of  difficulty 
in  learning  the  pronunciation  of  certain  consonants  a  child 
substitutes   other   consonants,  and   so   seems  to   speak   a 

19 
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language  entirely  its  own.  The  language  is  sometimes  ren- 
dered still  less  intelligible  by  the  retention  in  speech  of 
words  of  a  child's  own  invention,  which  are  sometimes  very 
numerous.  The  following  admirable  illustration  is  given  by 
Dr.  Colman  of  one  of  his  patients  who  thus  repeated  the 
Lord's  Prayer :  "  Oue  Tahde  na  ah  in  edde,  anno  de  Di  nn, 
I  tidde  tah,  I  du  de  na  on  eet  a  te  edde,  te  ut  te  da  oue  dade 
ded  e  didde  oue  tetedde  a  ne  ahdin  to  te  tetedde  adase  ut, 
ne  no  te  tetate,  ninne  utle  enu,  to  I  a  te  ninne  poue  e  dordy 
to  edde  e  edde,  Ame." 

This  patient  was  unable  to  pronounce  many  of  the  con- 
sonants, and  substituted  for  them  "  t,"  "  d,"  or  "  n." 

Lolling  is  a  defect  due  to  the  want  of  precision  in  the 
oral  articulatory  mechanism.  It  is  a  persistence  of  the 
characteristic  speech  of  children  before  articulation  is  com- 
pletely learnt,  and  it  occurs  chiefly  in  connection  with  de- 
fective intelligence. 

Lifijnny  is  a  defect  resulting  from  the  indistinct  enuncia- 
tion of  certain  consonants  or  from  the  substitution  of  wrong 
consonants.  It  is  commonly  met  with  in  infants  learning 
to  speak,  and  may  persist  from  a  clumsiness  in  articulation. 
More  often  it  is  engendered  by  loss  of  the  first  milk  teeth, 
and  becomes  a  habit.  Sometimes  it  is  due  to  defective  con- 
formation of  the  mouth  and  especially  to  backward  displace- 
ment of  the  upper  incisor  teeth,  which  prevents  the  tip  of  the 
tongue  from  meeting  the  palate  in  the  middle  stop  position. 

The  jrt'Oijnoms  in  idioglossia  and  in  lisping  is  invariably 
good.  The  treatment  consists  in  patient  and  careful  teach- 
ing of  pronunciation,  with  in  the  latter  case  attention  to  any 
oral  or  dental  defect  that  may  exist. 

Aphthoiigia  is  a  rare  disorder  in  which  the  attempt  to 
speak  sets  up  severe  spasm  in  the  muscles  of  articulation, 
chiefly  in  those  of  the  tongue.  Nothing  is  known  as  to  the 
pathology  of  this  rare  disease,  which  seems  to  be  of  the 
same  class  as  writers'  cramp,  violinists'  cramp,  etc. 


CONVULSIONS   IN   CHII.DHOOD 

A  CONVULSION  has  been  defined  by  Dr.  Hughlings  Jackson 
as  a  "sudden  and  excessive  discharge  of  many  nervous 
Hrrangements  representing  movements  at  once  or  nearly 
together,  because  the  cells  subserving  such  movements  have 
])ecome  highly  unstable." 

Such  a  definition  being  acce^pted,  the  investigation  of 
convulsions  as  they  occur  in  early  life  resolves  itself  into 
nn  inquiry  into  the  causes  of,  or  conditions  attending  the 
presence  of,  instability  in  nerve-cells  leading  to  convulsion, 
and  a  further  inquiry  into  the  localities  in  which  such  cells 
are  situated,  and  whether  the  character  of  the  convulsion 
gives  any  indication  of  this. 

It  was  for  long  supposed  that  the  medulla  obhmgata  was 
the  seat  of  the  discharge  in  convulsion.  Later  the  belief 
gained  ground  that  the  only  seat  of  discharge  was  in  the 
€ortf?x  cerebri,  but  now  both  extreme  views  have  been 
modified,  and  it  is  believed  by  the  highest  authorities  that 
while  most  fits  have  their  origin  in  cortical  discharge,  some 
depend  upon  discharges  from  cells  situated  in  lower  struc- 
tures, such  as  the  nuclei  at  the  base  of  the  brain.  Such  a 
view  accords  with  the  evolutionary  levels  of  the  nervous 
system  as  described  by  Dr.  Hughlings  Jackson,  to  whose 
teaching  on  this  and  other  neurological  subjects  medical 
science  is  under  deep  obligations. 

These  levels  are  three  in  number : 

(1)  The  lowest  level  or  series  of  lowest  centres  situated  in 
the  spinal  cord,  medulla  oblongata,  and  ])ons  varolii,  and 
this  series  of  sen sori -motor  centres  rei)resents  all  parts  of 
the  body  in  the  simplest  combinations.  In  this  lowx*st  level 
iire  also  comprised  regulating  centres,  micturition  centre, 
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vaso-motor  centre,  respiratory  centre,  etc.,  which  are  really 
recombinations  of  elements  of  the  centres  already  men- 
tioned, viz.  the  anterior  and  posterior  spinal  horns,  and 
their  homolog'ues  at  a  higher  topographical  level — the  cells 
of  medullary  and  pontine  nuclei. 

(2)  The  middle  level,  consisting  of  the  motor-centres  in 
the  Rolandic  area,  and  the  corresponding  sensory  area  of 
doubtful  localisation.  In  this  there  is  a  re-representation 
of  all  parts  of  tlie  body,  sensory  and  motor. 

(8)  The  highest  level,  probably  situated  in  the  frontal  and 
occipital  regicms  of  the  cortex,  in  which  there  is  a  re-repre- 
sentation of  all  parts  of  the  body,  sensory  and  motor. 

In  the  new-born  infant,  practically  the  only  developed 
part  of  its  nervous  system  is  the  lowest  level — the  level 
subserving  reHex  ])rocesses.  The  higher  levels  are  still 
very  imperfect.  As  the  child  grows,  however,  these  levels, 
become  more  and  more  active,  being  gradually  evolved  so 
as  to  possess  among  other  functions  controlling  and  regu- 
lating influences  on  the  lower  centres. 

Thus  reflex  processes  become  nmch  less  automatic  and 
more  and  more  under  the  control  of  the  impulses  which 
originate  in  and  are  conducted  from  the  higher  centres. 

Such  a  view  as  this  gives  us  an  indication  for  a  classifi- 
cation of  fits.  There  seems  every  reason  to  suppose  that 
there  are  fits  which  have  their  starting-])oint  in  the  cells  of 
each  of  these  three  different  levels.  Thus  laryngismus  stri- 
dulus is  a  lowest  level  fit,  a  fit  due  primarily  to  a  discharge 
commencing  in  the  respiratory  centre  situated  in  the  lowest 
level.  An  attack  of  this  kind  may  remain  simply  this  or 
may  spread  from  the  respiratory  centre  so  as  to  become 
universal  by  leading  to  the  discharge  of  the  other  cells  of 
this  level.  In  many  cases  the  discharge  does  not  spread 
beyond  this  centre  just  as  in  fits  of  the  middle  level  (Jack- 
sonian  fits)  the  discharge  may  remain  limited  to  certain 
cells  in  which  it  starts.  Besides  laryngismus  stridulus,  it  is 
likely  that  a  rigor  is  really  a  lowest  level  fit.  So  is  an 
attack  of  spasmodic  asthma. 

The  characteristic  fit  of  the  middle  level  is  the  Jack-^ 
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sonian  fit — tlie  fit  whicli  coinmences  witli  a  discharge  in  the 
cells  of  the  middle  level — the  motor  and  seiisorv  areas  of 
the  cortex,  and  in  its  sim])lest  and  most  common  form  con- 
sists of  a  s})asm  in  the  small  nmscles  of  the  hand  on  erne  side. 
Such  a  fit  may,  fts  already  stated,  remain  limited  ;  but  it  may 
spread  and  become  universal,  even  leading  to  loss  of  con- 
sciousness bv  the  involvement  of  other  centres  and  cells. 

In  fits  the  result  of  discharge  in  the  highest  level,  the 
<?fFect  of  discharge  in  the  much  more  com])lexly  constituted 
elements  of  this  highest  level  is  the  ])roduction  of  much 
more  rapidly  evolved  and  wides})read  movement,  leading  to 
generalised  convulsion.  Such  a  convulsion  may  be  preceded 
by  an  "  aura,"  motor  or  sensory,  which  is  of  great  import- 
ance because  it  indicates  the  ])oint  at  which  the  discharge 
c'ommences — may,  indeed,  indicate^  the  only  ])art  at  which  a 
condition  of  disease  exists.  And  as  in  the  lowest  level  fits, 
the  ccmvulsion  may  be  only  a  slight  attack  of  laryngisnuis 
stridulus  without  any  spreading  of  the  discharge  so  as  to 
induce  a  general  fit,  and  as  in  middle  level  fits  the  discharge 
may  be  limited  to  the  cells  subserving  the  small  hand 
nmscles,  and  also  not  spread  so  as  to  give  rise  to  general 
convulsion,  so  in  the  highest  level  fits  the  fits  may  consist  of 
merely  an  aura  (sensory)  or  a  sligbt,  })erhaps  com])lex  motor, 
effect,  and  the  discharge  may  not  spread  so  as  to  cause  a 
general  convulsion.  It  must  always  be  remembered  in 
reference  to  these  fits  that  only  those  cells  which  first  dis- 
charge  may  be  the  morbid  ones — that  they  are  the  focus,  so 
to  speak,  and  may  act  as  the  fulminate,  ca])able  by  their  in- 
fluence of  leading  to  discharge  in  cells  and  centres  which 
are  quite  healthy.  Such  a  consideration  as  this  is  of  great 
importance  in  reference  to  the  ])rol)able  effect  of  operative 
measures  undertaken  with  the  view  of  removing  an  area  in 
which  diseased  cells  exist  in  a  state  calculated  to  give  rise 
to  discharges,  not  only  in  the  diseased  cells  themselves,  but 
in  contiguous  healthy  structures. 

Convulsions  are  sometimes  ju'esent  in  the  newly-born, 
occurring  either  immediately  after  birth,  or  in  some  cases 
a  few  days  later.  There  seems  no  room  for  reasonable  doubt 
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that  first-horn  cliildren  are  more  liable  to  suffer  from  such 
convulsions  than  are  the  later  bom  children.  Cyanosis  is 
frequently  present  in  such  cases  at  birth,  and  is  the  result 
of  the  difficulty  or  abnormality  which  has  attended  the  birth 
of  the  child.  Such  difficulty  or  abnormality,  leading  to  long- 
duration  of  the  labour,  is  naturally  more  likely  to  occur  in 
first  labours,  and  in  conditions  of  abnormal  presentation. 
Occasionally,  however,  a  child  who  has  been  bom  very 
rapidly  suffers  from  convulsions  either  because  of  some  local 
injury  or  because  a  conditicm  of  instability  is  induced  in 
cells  by  the  rapidity  of  the  birth  and  the  consequent  loss  of 
equilibrium  between  the  different  parts  of  the  nervous  system. 
In  many  such  cases  the  convulsions  are  severe;  they  may 
persist  with  great  frequency  for  several  days,  they  may  be 
confined  to  one  side,  or,  starting  on  one  side,  may  become 
general ;  and  even  if  they  are  unilateral  in  commencement, 
they  do  not  always  begin  on  the  same  side.  Where  the  con- 
vulsions are  always  limited  to  the  one  side  such  a  condition 

ft- 

is  strongly  suggestive  of  some  local  cortical  injury ;  but  even 
in  such  cases  and  still  more  in  those  in  which  the  convulsions 
are  general,  and  not  of  constant  commencement  on  the  same 
side,  the  convulsive  tendency  may  be  merely  the  result  of 
some  irritative  blood  state,  such  as  one  of  supervenosity,  and 
the  convulsion  may  pass  off,  leaving  absolutely  no  trace  of 
local  weakness  or  paralysis  or  other  evidence  of  structural 
changes  in  the  cortex.  In  some  cases — those  chiefly  in  which 
the  commencement  is  local  and  always  on  the  same  side — 
when  convulsions  have  ceased,  a  varying  degree  of  weak- 
ness remains  on  the  side  which  has  been  first  and  chiefly 
affected  in  the  convulsion. 

Such  a  condition  no  doubt  depends  upon  some  local  lesion 
in  the  cortex,  the  result  possibly  of  the  difficulty  in  the 
labour  inducing  meningeal  haemorrhage,  perhaps  the  result 
of  the  turgidity,  and  even  rupture  or  thrombosis,  occurring 
in  a  cortical  vein.  When  such  a  local  lesion  is  present,  the 
tendency  to  convulsion  is  apt  to  persist,  the  attacks  being 
nearly  always  one-sided,  and  such  a  condition  is  usually 
associated  with  a  varying  degree  of  hemiplegia,  which  does 
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not  entirely  pass  off  after  tlie  convulsion.  So  that,  in  these 
convulsions  which  occur  in  the  newly-born,  we  have  two 
conditions  which  may  induce  the  instability  which  gives  rise 
to  convulsions  :  (1)  The  supervenosity  or  other  morbid  con- 
dition of  the  blood  which  is  so  apt  to  be  present  in  children 
whose  birth  has  been  difficult — frequently  the  first-born, 
and  (2)  actual  structural  changes  inside  the  skull — vascular 
lesions,  especially  venous,  causing  irritation  and  consequent 
discharge  in  cortical  cells,  or  haemorrhage  from  the  meninges 
setting  up  similar  irritative  phenomena. 

In  a  certain  number  of  cases,  also,  convulsions  occur 
quite  early  in  life,  not  necessarily  at  the  very  commence- 
ment, unassociated  with  any  evidence  of  difficulty  or  abnor- 
mality in  the  labour.  In  these  the  convulsions  seem  to  be 
the  result  of  some  dietetic  abnormality  leading,  possibly,  to 
some  toxic  irritation  of  cells  and  consequent  convulsion. 
They  are  not  uncommon  during  attacks  of  diarrhoea.  In 
these  cases  all  the  signs  of  irritation  pass  away  when  the 
child  has  been  accommodated  with  suitable  food,  and  it  is 
rare  to  have  any  recurrence  in  such  cases,  or  even  if  the  fits 
have  been  of  local  commencement  and  one-sided,  to  have 
any  unilateral  weakness  remaining. 

There  can  be  no  doubt  that  a  large  proportion  of  the 
cases  of  convulsion  which  occur  in  earlv  life,  later  than  its 
very  commencement,  are  associated  wnth  the  condition  of 
perverted  nutrition  which  we  know  as  rickets.  Such  con- 
vulsions frequently  occur  during  the  first  dentition,  and  are 
ascribed,  probably  with  good  reason,  to  the  irritation  of 
that  process  as  an  exciting  cause.  To  the  (question.  Why 
should  a  rachitic  condition  induce  convulsions  ?  different 
answers  have  been  given.  Rickets  is  undoubtedly  a  diseased 
condition,  the  result  of  perverted  nutrition.  The  most 
common  causes  of  it  are  unsuitable  hygienic  conditions,  un- 
suitable food,  especially  starchy  food  given  at  too  early  an 
age  and  in  a  not  easily  digested  and  assimilated  form.  The 
most  obvious  phenomena  are,  of  course,  the  enlargement  of 
the  bones  at  the  points  at  which  growth  is  going  on,  and 
this  enlargement  is  the  result  of  excessive  growth  of  car- 
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tilaginous  tissue  and  insufficient  bony  modification  of  this 
tissue.  It  is  probable  that  a  similar  want  of  co-ordination 
exists  between  the  development  of  the  nervous  tissue  proper 
and  the  fibrous  tissue,  which  acts  as  a  scaffolding  for  it,  in 
the  cases  of  rickets  in  which  convulsions  come  on,  and  this 
presumably  leads  to  an  instability  of  cells  and  a  consequent 
tendency  to  discharge. 

Again,  it  must  be  remembered,  as  has  already  been  set 
forth,  that  the  lower  centres  in  the  hierarchy  of  the  nervous 
system  are  the  more  automatic,  and  are  under  the  control  of 
the  higher  centres.  Any  intei'ference  with  the  development 
of  the  latter  may  have  one  of  two  effects  :  (1)  It  may  induce 
in  these  higher  (cortical)  centres  an  instability  and  conse- 
quent tendency  to  discharge  resulting  in  convulsion ;  or  (2) 
it  may  prevent  the  higher  centres  from  developing  sufficiently 
to  control  the  lower;  and  so  we  may  have  produced  a  con- 
dition of  convulsion  the  result,  not  of  irritation  of  higher 
centres,  but  of  discharge  in  uncontrolled  lower  centres,  so 
that  the  fits  occurring  in  rickets  may  be  lower  level  or 
higher  level  fits.  And  in  the  rachitic  condition  it  is  quite 
possible  that  there  may  be  a  toxic  blood  condition  present 
which  induces  in  cortical  cells  a  liability  to  discharge,  to 
which  any  difficulty  with  dentition,  or  any  other  fonn  of 
peripheral  irritation,  may  act  as  the  exciting  cause  and  lead 
to  severe  convulsions. 

These  convulsions  in  rachitic  children  are  not  often  uni- 
lateral. They  are  nmch  more  frequently  general,  and 
although  not  in  themselves  very  dangerous  to  life,  they  are 
of  the  utmost  importance  in  regard  to  the  future,  for  there 
is  little  doubt  that  thev  leave  behind  them  a  residual  con- 
dition  of  the  nervous  system  which  frequently  leads  to  the 
occurrence  of  epileptic  fits  in  later  life.  It  must  always  be 
remembered  that  a  discharge  along  one  path  renders  the 
occurrence  of  a  similar  discharge  in  the  future  comparatively 
easy.  This  may  seem  almost  a  truism,  for  it  is  a  condition 
which  lies  at  the  root  of  the  formation  of  all  habits.  Its 
practical  bearing  is  to  em])hasise  the  importance  of  energetic 
and  efficient  treatment  of  these  convulsions  in  early  life,  so 
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as  to  prevent  as  far  as  we  can  the  occurrence  of  similar 
attacks,  then  designated  eiy'deiysy,  in  the  near  or  even  distant 
future. 

There  is  another  large  class  of  cases  of  convulsion  in  early 
life  to  which  reference  must  be  made  here,  although  this  con- 
dition is  described  under  "  Infantile  Hemiplegia  ^^ — those, 
namely,  in  which  in  a  previously  healthy  child  there  super- 
venes a  condition  of  severe  illness,  witli  high  tem])erature, 
occasionallv  delirium,  and  the  occurrence  of  either  a  severe 
convulsion  or  a  series  of  convulsions  conmiencing  unilaterally 
but  frequently  spreading  so  as  to  involve  the  other  side  as 
well.  Sucli  convulsions  are  the  result  of  a  local  lesion  on 
one  side  of  the  brain,  a  lesion  determined  bv  either  an  acute 
inflammatory  y)rocess,  by  thrombosis  in  an  artery,  or  by 
clotting  in  a  surface  vein.  The  onset  is  similar  to  that  of 
acute  anterior  poliomyelitis,  and  it  may  be  incidentally  men- 
tioned that  tliere  is  some  reason  for  su])posing  that  the 
morbid  process  is  essentially  the  same.  The  condition  left 
after  the  acute  illness  has  ])assed  off  is  one  of  unilateral 
paralysis  aiTecting  the  face,  arm,  and  leg,  and  it  is  at  first, 
as  a  rule,  nmch  more  extensive  and  severe  than  it  ultimately 
becomes.  In  some  cases  the  weakness  left  is  extremely 
slight,  but  the  (question  with  which  we  are  here  concerned 
is,  What  tendencv  is  left  to  the  occurrence  of  convulsions  ? 
In  these  cases,  as  alreadv  mentioned,  the  cmset  is  usuallv 
with  a  severe  convulsion  or  a  s(»ries  of  convulsions.  It  occa- 
sionally happens,  however,  that  only  faintness  and  general 
rnalawe  attend  the  onset  of  the  hemi])legia ;  so  also  it  occa- 
sionally happens  that  no  tendency  to  convulsion  remains 
after  the  acute  illness  has  ])assed  ofF,  even  although  the 
hemiplegic  weakness  may  be  very  distinct.  In  many  cases 
the  occurrence  of  subsecpient  convulsions  is  delayed  for 
months  or  years,  in  many  they  occur  almost  at  once  and  are 
repeated  at  varying  intervals.  The  degree  of  hemiplegia 
also  varies.  In  most  cases  it  is  distinct  and  umnistakable, 
and  when  convulsions  are  j)resent  their  origin  in  the  con- 
dition giving  rise  to  the  hemiplegia  is  obvious.  \\\  a  small 
number  of  cases  the  unilateral  weakness  is  so  slight  as  to  be 
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scarcely  noticeable,  and  the  case  may  be  regarded  as  one  of 
so-called  idiopathic  epilepsy  until  the  history  is  carefully  in- 
quired into,  and  a  minute  physical  examination  carried  out. 
The  true  nature  of  the  condition  is  especially  apt  to  be 
missed  if  the  iattacks  which  are  present  are  momentary  and 
slight — attacks  of  jyetit  mnl — as  they  sometimes  are.  For  it 
must  be  observed  that  in  these  cases  a  condition  of  jpetit  mal 
may  be  that  assumed  by  the  attacks,  and  there  may  be  also 
a  condition  after  such  attacks  of  the  exceedingly  important 
state  of  post-epileptic  automatism — important  not  only  from 
the  interest  attaching  to  it,  but  also  from  its  medico-legal 
aspect.  A  careful  study  of  these  cases  of  convulsion  ov 'petit 
mal  associated  with  hemiplegic  weakness  is  of  the  utmost 
importance  in  the  elucidation  of  the  nature  of  epilepsy ;  for 
it  may  be  stated  that  in  those  cases  of  convulsions  the 
result  of  some  definite  structural  alteration  in  the  brain  we 
have  analogies,  and  very  close  analogies,  to  the  various  con- 
vulsive conditions  met  with  in  so-called  idiopathic  epilepsy,, 
a  fact  which  probably  is  calculated  to  throw  much  light 
upon  the  true  pathology  of  epilepsy. 

Besides  those  now  enumerated,  convulsions  may  occur 
in  childhood  in  connection  with  almost  anv  acute  illness. 
Infantile  spinal  paralysis  is  not  infrequently  attended  in  its 
early  stages  with  convulsions.  Pneumonia  may  be  ushered 
in  with  convulsions,  and  any  feverish  condition,  in  short,, 
may  give  rise  to  a  convulsion.  It  has  been  stated  that  a 
condition  which  in  an  adult  would  give  rise  to  a  rigor  in  a 
child  is  attended  with  convulsion.  The  convulsions  in  con- 
nection with  tubercular  meningitis  are,  of  course,  the  result 
of  the  cortical  irritation  which  goes  with  the  meningeal 
inflammation.  And  convulsions  (probably  lowest  level  fits) 
are  apt  to  occur  in  any  condition  of  cyanosis,  such  a» 
whooping  cough,  for  example,  may  induce. 

Treatment, — From  what  has  alreadv  been  said,  it  will  be 
understood  that  the  convulsions  of  earlv  life  are,  for  the 
most  part,  symptomatic  of  either  gross  structural  intra- 
cranial disease,  of  an  unstable  condition  of  cells  due  to  a 
loss  of  equilibrium  in  the  development  of  different  parts  of 
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the  nervous  system,  or  to  some  toxic  condition,  which  in 
some  way  induces  an  unstable  condition  of  cells  and  leads, 
them  to  discharge.  In  all  these  different  conditions  the 
radical  treatment  of  the  condition  resolves  itself  into  a 
correction,  so  far  as  is  possible,  of  the  underlying  cause.  In 
cases  in  which  traumatism  may  have  led  to  the  effusion  of 
blood  on  the  surface  of  the  brain,  operative  measures,  if  the 
indications  are  clear,  may  be  called  for.  In  certain  cases  of 
birth-palsy  with  convulsions  such  measures,  it  is  said,  have 
been  to  some  extent  successful.  If  the  convulsions  are  asso- 
ciated with  supervenosity,  the  application  of  leeches  or  the- 
actual  practice  of  blood-letting  may  be  resorted  to.  If  they 
are  associated  with  the  obvious  signs  of  rickets,  a  correction 
of  diet  and  suiToundings  with  the  view  of  remedying  this 
must  be  tried.  But  in  all  these  conditions  some  immediate 
measures  are  necessary  if  convulsions  are  frequent  and 
severe.  If  the  convulsions  are  associated  with  pyrexia,  the 
patient  should  at  once  be  placed  in  a  warm  bath,  which 
is  to  be  gradually  cooled  down  to  below  the  body  tempera- 
ture, if  necessarv  even  as  low  as  40^  F.  The  relief  is  not 
infrequently  immediate  and  comj)lete.  As  has  already  been 
stated,  convulsion  is  in  a  child  not  infrequently  the  equiva- 
lent of  a  rigor  in  the  adult.  In  the  pyrexia!  cases,  as  well 
as  in  others,  the  administration  of  from  two  to  five  grains  of 
calomel  by  the  mouth  is  often  extremely  useful,  and  may, 
indeed,  be  regarded  as  the  necessary  routine  treatment. 
Bromide  should  also  be  given — freely — in  one  dose  by  the 
rectum.  Even  quite  a  young  baby  may  have  as  much  as. 
twenty  to  thirty  grains  administered  in  this  way.  The 
strontium  or  sodium  salt  is  probably  preferable  for  this  pur- 
pose, being  less  depressing  and  less  apt  to  give  rise  to 
cutaneous  disturbance.  And  this  is  the  mode  of  treatment 
adapted  for  every  case  of  convulsion,  no  matter  what  the 
cause.  For  in  everv  case  we  have  to  deal  with  instabilitv 
of  nerv^e-cells,  and  this  instability  is  best  counteracted  by 
bromides.  In  some  cases,  those  especially  in  which  the  con- 
vulsions lead  to  what  is  practically  a  tttatus  epilepficus, 
stronger  measures  will  have  to  be  used.     Hydrobromide  of 
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hyoscine  in  doses  of  -^-J-^  to  j^  of  a  grain  should  then 
be  given  hypodermically.  In  conditions  of  frequent  and 
persistent  convulsion  it  is  most  efficacious.  But  it  is  a  strong 
remedy,  and  its  effect  must  be  carefully  watched.  In  all 
cases  in  which  treatment  has  been  effective  in  controlling 
the  convulsions  the  habitual  use  of  bromide  must  be  con- 
tinued for  at  least  several  days  and  only  gradually  discon- 
tinued. In  children,  as  already  said,  the  strontium  salt  is 
probably  to  be  preferred  on  account  of  the  less  tendency  it 
possesses  to  give  rise  to  cutaneous  troubles.  Chloral  hydrate 
may  also  be  combined  with  the  bromide,  but  in  minute  doses 
to  a  child — one  to  five  grains  at  most,  and  by  the  rectum. 
The  inhalation  of  chloroform  is  seldom  necessary,  but  may 
be  tried  in  persistent  cases,  the  sedative — bromide,  or 
bromide  with  chloral — being  sinmltaneously  administered 
by  the  rectum. 


NIGHT   TERRORS 

Various  attempts  have  been  made  to  classify  iiiglit  terrors 
and  to  draw  a  distinction  between  tliem  and  nightmares  and 
dreams.  These  attempts  are  not  sfitisfactory.  A  division, 
for  example,  of  night  terrors  into  those  which  are  idio- 
pathic and  those  which  are  symptomatic,  although  it  seems 
feasible  and  reasonable,  breaks  down  at  once  <m  an  appeal 
to  facts.  There  seems  to  be  no  reason  to  doubt  that  all 
night  terrors  are  symptomatic — sym])tomatic  of  probably 
two  conditions  :  a  sensitive  and  somewhat  exhausted  nervous 
system  on  the  one  hand,  and  some  exciting  condition  either 
in  the  peripheral  meclianism  or  in  an  excited,  overworked 
brain,  or  a  condition  ])roduced  by  some  terrifying  or  dis- 
turbing appeal  to  the  imagination  on  the  other  hand. 
Night  terrors,  in  short,  are  apt  to  occur  in  so-called  nervous, 
sensitive  children,  and  are  particularly  prone  to  occur  in 
them  at  times  when  "  over-pressure "  has  been  ])resent  or 
some  terrifying  experience  has  been  passed  through  which 
brings  the  child  into  a  condition  of  nervous  tensi(m ;  and 
the  acceptance  of  such  a  view  as  this  enables  us  to  under- 
stand the  occasional  close  relationship  (which  soiue  >\Titers 
have  unduly  magnified)  of  night  terrors  to  slee])-walking 
and  epilepsy.  There  is  no  doubt  that  in  the  relatives  of 
patients  suffering  from  ej)ile])sy  the  history  of  sleep-walk- 
ing is  much  more  frequent  than  amongst  the  relatives 
of  normal  people.  Yet  it  does  not  follow  that  they  are 
interchangeable.  Similarly,  night  terrors  are  occasionally 
present  in  children  who  afterwards  suffer  from  epile])sy. 
Yet  the  development  of  the  more  serious  malady  is  rare, 
and  the  association  of  these  three  conditions  of  sleep-walk- 
ing, night  terrors,  and  e])ilepsy  merely  shows  that  in  all 
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the  conditions  a  somewhat  unstable  and  sensitive  nervous 
system  is  tlie  essential  condition,  and  that  the  direction  and 
nature  of  the  morbid  development  are  ])robably  determined 
by  different  factors. 

Although  it  may  be  true  that  night  terrors  in  their  most 
^)btrusive  form,  with  screaming,  etc.,  only  occur  in  children, 
there  is  little  doubt  that  the  equivalent  nervous  disturbance 
is  present  also  in  adults.  Thus  the  medical  student  who 
was  conscious  of  much  respiratory  difficulty,  and  woke  with 
nil  effort,  to  see  the  hind  quarters  of  a  large  black  dog  dis- 
appearing through  the  door  of  his  room,  had  an  experience 
which,  to  a  child,  would  have  been  most  terrifying,  and 
would  certainly  have  ended  in  screaming.  So  vivid  was  the 
vision  on  the  first  occasion  that  he  got  out  of  bed  and  went 
into  the  next  room  to  search  for  the  dog.  The  vision  or 
nightmare  recurred  frequently,  but  soon  came  to  lose  the 
really  terrifying  character  which  it  had  at  first.  It  occurred 
originally  during  a  period  of  unusually  hard  work.  Of  similar 
significance  is  the  tale  told  of  Spinello  Aretino  the  artist, 
who  was  at  work  on  a  fresco  (part  of  which  is  now  in  tlie 
X^tional  (Tallery),  depicting  Lucifer  changed  into  a  most 
hideous  beast.  He  took  immense  pains  over  the  work,  and 
was  intensely  absorbed  in  its  execution.  We  are  told  that 
the  hideous  figure  he  had  fabricated  appeared  to  him  in  his 
.sleej)  demanding  to  know  where  he  had  seen  him  looking  jis 
hideous  as  he  had  made  him.  The  shock  was  so  great  that 
he  only  survived  it  a  short  time. 

Such  examples  illustrate  well  the  tendency  to  the  onset 
of  those  disturbances  at  times  of  overwork  and  nervous 
tension.  Iliey  also  carry  the  suggestion  that  the  causes 
of  night  terrors  (frightful  dreams,  etc.)  are  present  in  adults 
just  as  in  children,  but  that  it  is  only  in  the  latter,  as  a 
rule,  that  these  dreams  and  visions  give  rise  to  recognised 
signs  and  outward  manifestations  of  terror,  although  the 
adult  may  experience  very  real  terror  on  awaking  from  one 
of  those  dreams. 

The  age  at  which  night  ten'()rs  are  most  common  is 
between  8  and  8.      A  characteristic  attack  usually  occurs 
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within  two  or  three  hours  of  going  to  bed.  Its  presence 
is  made  known  by  the  piercing  scream  of  the  patient ; 
he  is  found  to  be  huddled  into  a  remote  part  of  the 
bed,  perhaps  crouching  on  the  floor,  with  widely  dilated 
staring  eyes  fixed  intently  on  some  part  of  the  room.  He 
may  also  point  in  the  direction  in  which  his  eyes  are 
directed,  and  his  exclamations  of  "Black  dogs  !^^  "Black 
man  !  "  "  Hound  faces  !"  clearly  indicate  the  nature  of  the 
vision  which  terrifies  him.  He  may  get  out  of  bed,  he  may 
attempt  to  get  out  at  a  window,  or  run  screaming  along  a 
passage,  falling  exhausted  at  the  end  of  it,  again  huddling  in 
a  corner  to  escape  his  visionary  but  terrifying  pursuer.  He  , 
may  speak  to  some  one,  he  may  be  induced  to  return  to  his 
room  by  means  of  soothing  utterances,  and  may  drop  ofl^  to 
sleep  and  wake  up  with  no  recollection  of  his  fearsome  ex- 
periences of  the  night.  Usually  he  does  not  recognise  any- 
one during  the  attack,  and  yet  he  is  amenable  to  the 
soothing  cajoleries  of  a  mother  or  nurse.  In  some  attacks 
there  seems  to  be,  soon  after  the  awakening,  a  recognition 
of  familiar  people  and  places.  Such  attacks  are  quickly 
over,  and  yet  of  these,  too,  there  may  be  little,  if  any,  recol- 
lection in  the  Tnorinng. 

As  has  already  been  stated,  the  necessary  condition  for 
night  terrors  is  an  unusually  sensitive  nervous  system. 
But  various  forms  of  peripheral  irritation  seem  to  be  not 
only  the  exciting  cause,  but  may  determine  the  nature  of 
the  terrifying  sensation.  It  is  said  that  refraction  errors 
may  serve  as  such  a  cause,  and  induce  complex  visual 
hallucinations  which  give  rise  to  terrors.  Such  a  cause  is 
only  likely  to  be  effective  in  cases  in  which  there  has  been 
ocular  strain  from  reading,  etc.  Aural  sensations  probably 
determine  night  terrors  in  some  cases.  Sir  William  Gowers 
suggests  that  the  sensation  of  falling  from  a  height,  which 
most  of  us  have  experienced  in  our  dreams,  may  be  the 
result  of  slight  attacks  of  auditory  vertigo.  Similar  vertigo 
may  conceivably  occur  in  children,  and  the  terrifying  dream 
may  induce  an  attack  of  screaming  and  sobbing,  and  more 
or  less  vague  terror  in  a  young  child.     To  a  child  such  a 
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dream  is  very  vivid.     If  it  should  be  the  first  of  its  kind,  i't 
iTiav  easily  induce  a  condition  of  intense  terror.     If  it  occui"'^ 
repeatedly,  the  child's  experience  will  soon  lead  to  a  su])- 
pression  of  at  least  the  outward  ex]n*ession  of  alarm  or  fear — 

Bodily  pain  also  serves  as  an  excitant  of  night  terroi 
and  may  determine  its  character.  Dr.  Colman  relates  the 
case  of  a  boy  who  woke  uj)  screaming  that  some  one  was 
in  the  room  hurting  his  finger.  Although  recognising  his 
parents,  he  continued  to  see  this  ])hantom  and  in  a  second 
similar  attack  he  said  his  finger  was  not  only  hurt  but  bleed- 
ing, and  pointed  to  imaginary  spots  of  blood  on  the  sheets. 

Intestinal  disturbance  is  the  most  ccmimonly  alleged  cause 
of  night  terror.  It  is  doubtful  Ayliether  it  is  really  so 
eifective  as  it  is  suj)])osed  to  be.  But  it  is  probable  that,  «.  > 
like  other  forms  of  ])eripheral  irritation,  it  may  excite  an  -^  ^ 
attack.  Similarly  any  febrile  disturbance  may  be  a  cause.  —  *• 
A  high  tem])erature  in  a  child  may  cause  a  convulsion.  It  -^ 
may  give  rise  also  to  cerebral  disturbance  which  may  be  "*- 
associated  with  such  psychical  disturbance  as  attends  ^^ 
night  terrors. 

Night  sweats  are  said  to  be  an  occasional  cause  of  night  -' 

terror  or  nightmare.  Dr.  Leonard  Guthrie  mentions  that 
as  a  child  he  used  to  have  the  horrible  dream  of  being 
captured  by  Red  Indians,  devils,  aiul  masked  burglars,  and 
slowly  tickled  under  the  arms,  whilst  he  Avas  unable  to 
move  hand  or  foot  or  even  to  cry  out*.  This  dream  he 
associates  Avith  profuse  sweating,  and  in  confirmation  of  this 
view  he  mentions  the  fact  that  he  still  occasionally  gets  it 
if  the  weather  is  hot  or  the  bed-clothes  unusually  heavy. 

But  even  if  we  were  to  enumerate  many  more  forms  of  peri- 
pheral irritation  which  may  be  the  exciting  causes  of  night 
terrors,  many  cases  would  still  remain  for  which  no  such 
cause  could  be  found.  The  existence  of  this  large  class  may 
justify,  at  all  events  as  convenient,  the  use  of  the  term 
"idiopathic  "  to  describe  these  night  terrors.  The  exciting 
cause  of  them  seems  to  be  something  psychical  a<?ting  upon 
a  child  with  a  sensitive  nervous  system  and  possessed  of  a 
vivid,  not  to  say  morbidly  active,  imagination.     In  such  a 
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class  must  be  placed  the  child  who  is  "  working  sums  in  his 
head  all  night" — sums  which  will  not  come  out  right — who 
wakes  up  in  a  state  of  terror  and  alarm  similar  to  that 
which,  if  he  were  younger  and  more  sensitive,  would  haunt 
the  devotee  of  billiards,  who  in  his  dreams  plays  a  game, 
"with  a  twisted  cue,  on  a  cloth  untrue,  and  elliptical 
billiard  balls." 

Similarly,  also,  we  have  the  highly  imaginative  sensitive 
child,  who  is  afraid  in  the  dark,  and  dreads  being  left  alone 
because  of  the  vague  terrors  of  the  night  which  his  imagina- 
tion conjures  up,  the  kind  of  child  who,  when  assured  that 
God  would  be  with  him,  naively  asked  that  God  might 
be  taken  away  and  the  candle  loft.  It  is  little  wonder 
that  children  falling  asleep  with  vague  terror  still  present 
should  wake  up  screaming  and  terrified  at  their  alarming 
dreams.  Such  children,  also,  are  often  haunted  by  grue- 
some or  horrible  pictures,  very  often  seen  in  illustrated 
bibles  or  other  good  books.  Thus  in  one  child  the  nights 
were  rendered  hideous  by  a  haunting  picture  of  the  raising 
of  Lazarus,  and  parents  cannot  be  too  careful  in  the  selec- 
tion of  picture-books,  or  too  charitable  in  the  allowance  they 
make  for  nervous  or  timid  children. 

The  treatment  of  night  terrors  and  terrifying  dreams  is 
the  removal  as  far  as  possible  of  their  exciting  cause  and 
the  correction  of  the  sensitiveness  and  instability  of  the 
nervous  system  whicli  permit  their  occurrence.  The  re- 
moval of  all  kinds  of  peripheral  irritation  and  of  mental 
anxiety  or  over-pressure  at  school  is  essential.  No  sensitive 
child  who  is  afraid  in  the  dark  should  be  compelled  to 
remain  alone  in  the  dark.  Night-lights  are  cheap  and 
safe,  and  better  than  calomel  or  bromide.  Yet  drugs  must 
not  be  despised,  and  in  persistent  cases  of  night  terrors, 
possibly  closely  allied  to  epilepsy,  a  nightly  dose  of  bromide 
is  very  effective.  It  is  naturally  essential  that  such  chil- 
dren should  be  carefully  fed,  and  that  they  should  have 
plenty  of  fresh  air  and  moderate  exercise. 
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EPILEPSY 

Epilepsy  may  be  defined   as  a  disease  of   the  nervous 
system  wliicli  manifests  itself  in  various  phenomena,  de 

pending  upon  discharges  occurring  in  nervous  structures 

Such  discharges  result  in  sensory  or  motor  effects,  and  ar 
associated  in  most  cases  with  impairment  or  loss  of  con 
sciousness.     As  has  alreadv  been  indicated  in  the  articl 
on  convulsions — for  convulsion   is  one  of  the  most  usual 
although  not  invariable,  signs  of  epilepsy — that  disease  is 
best  regarded   as  of   three  different  varieties,  dependin 
upon  the  evolutionary  level  of  the  nervous  system  in  which 
the  nervous  discharge  originates.    The  first  variety  depends 
upon  discharge  in  the  lowest  level  of  the  nervous  system 


the  spinal  cord  and  ponto-bulbar  nuclei.     The  character  o 
the  fits  in  this  varietv  is  not  verv  well  known,  for  it 
not  easy  to  study  them,  and  they  are  probably  not  verj 
common.     The  movements  are  mostly  trunk  movements,  o 
at  least  gross  movements  ;  consciousness  is  usually  lost,  an 
the  fits  are  of  brief  duration.     Experimentally,  a  liability; — "^^ 
to  convulsion  has  been  induced  in  guinea-pigs,  and  sue 
convulsion    can    be   produced   when   the   brain   has 
removed.       Similarlv    in    rabbits,    from   whom   the   brain^^^^ 
proj>er  has  l>een  removed,  convulsions  can  be  prodaced  b} 
rapidly  bletnling  the  animals.      It  may  be  asserted  tha 
such  convulsions  are  not   epileptic.     They  are,  doubtless 
analogi>us  to  attacks  of   laryngismus  stridolas  and  spas 
modic  asthma,  which  probably  depend  upon  discharges  in 
dueed  in  lowest-level  structures  by  supervenous  condirioni==?^^^ 
of  the  bUxxl ;  and  it  mav  l>e  desirable  to  restrict  the  nam 

* 

"epileptic*'  to  the  phenomena  depending  apon 
occurring  in  the  highest-level  structures,  in  the  same  man 
ner  ac?  it  is  ]x»rhaps  best  to  restrict  the  term  "  epileptiform ' 
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to  the  phenomena  which  depend  upon  discharges  occurring 
in  middle-level  structures.  But  in  their  essential  character, 
as  depending  upon  pathologically  induced  discharges  from 
nervous  structures,  they  are  really  identical  in  character  with 
both  middle-level  (epileptiform)  and  highest-level  (epileptic) 
discharges.  The  results  of  such  lowest-level  discharges 
are  mostly  motor  in  their  manifestations.  Doubtless  there 
are  sensory  equivalents,  for  each  evolutionary  level  of  the 
nervous  system  consists  of  a  sensori-motor  mechanism. 

The  middle  level  of  the  nervous  system  consists  of  the 
motor  area  of  the  cortex — roughly  speaking,  the  Rolandic 
region  and  the  corresponding  sensory  structures,  the  posi- 
tion of  which  is  still  indefinite.  It  is  no  doubt  in  intimate 
anatomical  as  well  as  physiological  connection  with  the 
motor  structures.  In  the  pathological  discharges  the  result 
of  disease  at  this  level  to  which  the  name  "  epileptiform " 
or  Jacksonian  has  been  applied  and  which  were  studied 
by  Bravais  and  elucidated  by  Dr.  Hughlings  Jackson,  the 
characteristic  feature  is  their  local  commencement,  usually 
in  movements  of  the  fingers  or  toes,  of  the  hands  or  feet,  or 
of  the  face  or  tongue.  Sometimes  these  Jacksonian  fits  may 
commence  in  shoulder  movement  or  in  leg  or  even  in  trunk 
movements  if  the  lesion  is  situated  in  such  a  position  as  to 
irritate  the  cells  subserving  these  parts.  But  given  a  con- 
dition equally  affecting  the  cells  of  this  level  those  subserv- 
ing the  finest  and  most  highly  evolved  movements  (which 
are  probably,  as  was  suggested  by  Dr.  Hughlings  Jackson, 
subserved  by  smaller  cells)  will  be  the  first  to  discharge,  so 
tliat  most  Jacksonian  fits  certainly  commence  with  move- 
ments of  the  fingers.  It  must  always  be  remembered  that 
a  discharge  commencing  locally — the  result  of  local  insta- 
bility no  matter  how  induced— may  spread  from  the  diseased 
focus  and  lead  to  discharge  in  structures  which  are  quite 
healthy  and  normal,  and  so  a  discharge  commencing  locally 
may  lead  to  a  general  convulsion.  Such  a  fact  emphasises 
the  extreme  importance  of  studying  convulsions  in  reference 
to  their  commencement,  for  it  is  probable  that,  in  the  great 
majority  of  fits,  the  manner  of  commencement  of  the  con- 
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\Tilsion  indicates  that  point  in  tlie  brain  the  instability  at 
which,  i,€,  tlie  disease  in  which,  leads  to  discharge. 

In  these  Jacksonian  or  epileptiform  fits — fits  of  the  middle- 
level — the  commencement  is  usually  in  the  hand  or  foot  or 
face  or  tongue,  as  has  been  said.  This  discharge  may  remain 
localised  and  then  the  fit  is  a  partial  one  ;  or  it  may,  by  some 
influence,  lead  to  the  discharge  of  contiguous  cells  and  so 
spread  as  to  become  a  general  convulsion  involving  loss  of 
consciousness.  The  commencement,  however,  it  must  be 
remembered,  indicates  the  part  of  the  cortex  in  which  the 
cells  are  unstable. 

After  a  Jacksonian  fit  there  is  usually  paralysis,  and 
careful  observation  of  the  paralysis  is  as  necessary  as  careful 
observation  of  the  commencement  of  an  attack.  The  two^ 
in  fact,  should  supplement  each  other,  for  paralysis  is  always 
greatest  of  the  parts  first  and  most  convulsed.  It  varies  in 
degree  from  abolition  of  fine  movements  only,  to  complete 
powerlessness,  and  it  varies  in  range  from  monoplegia 
affecting  a  hand  to  profound  and  universal  but  temporary 
paralysis.  One  point  is  of  interest  and  importance,  viz. 
that  a  right-sided  fit  in  a  right-handed  person  may,  indeed 
usually  does,  induce  temporary  aphasia.  So  that  these  Jack- 
sonian fits  have  their  analogues  in  the  varying  paralyses 
which  occur  as  the  result  of  brain  disease,  viz.  monoplegia, 
and  hemiplegia  with  aphasia;  and  the  localisation  of  the 
lesion  determining  the  fit,  and  the  subsequent  temporary- 
paralysis,  is  to  be  arrived  at  by  a  study  of  the  commence- 
ment of  the  fit  and  of  the  distribution  of  the  paralysis, 
especially  in  regard  to  its  degree. 

Fits  of  the  highest  level  are  much  less  simple.  For  tlie 
level  of  the  nervous  system,  on  disturbance  of  which  they 
depend,  is  much  more  complex  in  its  structure  and  functions. 
That  level  also,  like  the  lower  levels,  is  sensorimotor  in  its. 
functions,  and  disturbance  or  discharge  occurring  in  it  is 
much  more  likely  to  involve  impairment  or  loss  of  conscious- 
ness. Indeed,  it  may  be  stated  that  loss  of  consciousness  is 
almost  invariable  in  highest-level  fits.  The  fits  also  are  much 
less  deliberate  in  their  march.     There  seems  to  be  almost  a 
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•contention  of  movements,  a  struggle,  so  to  speak,  on  the 
part  of  many  movements  to  take  pLace  sinmltaneously,  so 
that  it  is  very  difficult,  if  not  impossible,  to  divide  a  highest- 
level  fit  into  definite  stages.  Fits  also  are  of  two  kinds, 
fairly  distinct,  although  in  many  cases  it  is  not  possible  to 
separate  them  definitely.  Yet  the  grand  mal,  or  severe  fit, 
with  generalised  convulsion  and  loss  of  consciousness,  is  more 
or  less  broadly  distinguished  from  the  attack  of  ppfit  vial, 
in  which  loss  of  consciousness  occurs,  but  in  which  convulsion 
is  slight  and  unimportant. 

The  severe  fit  is  usuallv  ushered  in  bv  an  aura,  and  this 
is  important  just  as  the  connnencemont  of  a  Jacksonian  fit 
is  important,  for  it  indicates  the  point  of  greatest  instability, 
the  part  of  the  brain  at  which  the  discharge  commences. 
After  the  aura  there  is  usually  turning  of  the  liead  or  eyes 
to  the  right  or  left,  with  loss  of  consciousness,  the  limbs  on 
one  or  both  sides  are  drawn  uj)  in  tonic  sjnism,  the  patient 
becomes  deej)ly  cyanosed,  froth  appears  at  the  mouth,  and 
he  seems  to  be  at  the  point  of  deatli.  The  tonic  spasm 
relaxes,  and  is  replaced  by  repeated  clonic  jerks,  affecting 
all  the  part  which  had  just  been  tonically  contracted,  and 
the  tongue  may  be  severely  bitten  during  tlie  clonic  con- 
traction of  the  masticatory  nmscles,  and  the  froth  at  the 
mouth  becomes  blood-stained  if  this  happens.  There  suc- 
ceeds complete  flaccidity  of  all  the  muscles,  the  breathijig 
is  loud,  rapid,  and  stertorous,  and  the  sphincter  of  the 
bladder  and  even  of  the  rectum  mav  be  relaxed.  ( )ccasi(mallv 
there  is  a  brief  period  of  consciousness,  and  the  ])atient  may 
vomit,  or  he  may  sink  into  a  deep  stu])orous  slee])  which  lasts 
for  hours.  At  first  the  knee-jerk  is  abolished,  possibly 
because  of  the  suy)ervenosity,  but  it  presently  returns,  and 
may  be  excessive,  and  ankle  clonus  c^ven  may  be  present. 
When  the  patient  wakes  there  may  be  intense  headache. 

The  aune  which  usher  in  fits  are  various.  In  many  in- 
stances  no  aura  exists,  or  at  least  the  patient  denies  its 
existence.  The  most  connmm  is  the  epigastric,  which  starts 
usually  as  an  uncomfortable  sensation  in  the  epigastrium  or 
in  the  left  side  of  the   stomach.     It  travels  upward,  and 
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when  it  reaches  the  neck  a  feeling  of  suffocation  is  induced, 
and  the  patient  then,  as  a  rule,  loses  consciousness.  Occa- 
sionally an  attack  is  preceded  by  giddiness, — by  a  feeling- 
as  if  objects  are  passing  before  the  patient,  or  as  if  he 
himself  were  turning  round.  In  such  cases  it  is  not  unusual 
for  the  patient  actually  to  turn  round,  fall  down,  and 
become  unconscious.  In  other  cases  the  vertigo  may  be 
accompanied  by  a  noise,  or  the  noise,  usually  rushing  in 
character,  may  be  the  only  aura.  In  either  case  it  is  to  be 
presumed  that  the  aura  is  related  to  the  auditory  and 
equilibrating  centres.  As  has  been  indicated,  however, 
the  vertigo  maybe  ocular;  and  a  visual  aura,  simple  it  may 
be,  or  even  so  complex  as  actually  to  be  associated  with  a 
\'ision  of  a  ball  of  fire  or  a  more  or  less  quaint  figure,  may 
usher  in  a  fit.  A  crude  sensati(m  of  smell  also,  a  "  chemical 
smell,"  a  "  smell  as  of  a  druggist's  shop,"  may  precede  the  fit, 
constituting  an  olfactory  aura.  And  there  may  be  asso- 
ciated with  this,  besides  champing  or  masticatory  move- 
ments, a  vague  dreamy  state,  a  state  of  reminiscence,  in  which 
the  patient  has  the  distinctly  pleasing  sensation  that  he  is 
passing  through  a  familiar  experience.  Such  an  aura  has 
been  called  an  "intellectual  aura,"  but  Dr.  Hughlings 
Jackson's  term  of  "  dreamy  state  "  is  much  more  descriptive 
and  more  non-committal. 

Such  are  some  of  the  varied  aurte  of  epileptic  fits.  In- 
numerable variations  in  these  are  met  with,  and  it  will  be 
recognised  that  they  may  clearly  indicate  a  focus  of  disease 
in  more  or  less  definite  parts  of  the  cortex.  And  it  may  be 
incidentally  mentioned  that  in  cases  in  which  fits  have 
commenced,  e.g.  with  olfactory  aura?,  gross  lesions  have 
been  found  in  the  ti])  of  the  temporo-sphenoidal  lobe,  and 
in  cases  with  auditory  aura)  further  back  in  the  same  region. 
In  many  cases  of  epilepsy,  of  course,  even  those  in  which 
special  sense  aura?  have  been  present,  no  detectable  disease 
has  been  found,  but  there  is  little  doubt  that  the  central 
structures  subserving  such  special  senses  have  been  morbid. 
And,  as  already  stated,  it  is  most  important  to  inquire  in 
each  case  into  the  presence  of  an  aura,  and  if  it  be  present 
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into  its  cliaracter,  fur  there  is  little  doubt  that  tlie  primary 
discharge  takes  place  at  the  part  of  the  cortex  subserving 
that  sensation  which  the  aura  indicates.  And  it  must  also 
be  remembered  that  the  discharge  may  not  spread  beyond 
this  point.  We  have  already  seen  that  in  lowest-level 
fits  and  in  middle-level  (Jacksonian)  fits  there  may  be  no 
general  convulsion  following  the  initial  discharge.  So  also 
in  these  fits  we  may  have,  and  in  many  cases  do  actually 
have,  the  aura  occurring  alone  without  any  subsequent 
general  convulsion.  This  fact  would  confirm,  if  further 
confirmation  were  needed,  the  ^4ew  already  expressed,  that 
the  seat  of  the  initial  discharge  may  be  the  only  really 
diseased  part,  and  that  the  discharge  which  occurs  in  other 
contiguous  portions  of  the  nervous  system  is  a  discharge 
in  some  way  induced  in  healthy  structures  by  undue  activity 
in  morbid  structures. 

Besides  these  severe  attacks  of  epilepsy  there  are  others, 
of  much  slighter  character  so  far  as  their  outward  manifesta- 
tions are  concerned,  but  of  no  less  importance  to  the  patient* 
These  are  attacks  which  are  known  as  petit  mal  and  are 
vaguely  described  as  '^  sensations,^'  "  turns,"  "  lapses," 
"  spells,"  etc.  Sometimes  these  attacks  are  the  only  ones 
which  occur.  In  other  cases  there  are  also  attacks  of  severe 
epilepsy  in  the  same  patient.  One  of  the  most  common 
forms  which  they  assume  is  a  momentary  loss  of  conscious- 
ness, occurring  suddenly,  interrupting  for  a  moment  the 
patient  in  the  middle  of  a  sentence.  In  such  an  attack  the 
sentence  mav  be  resumed  where  it  was  broken  off  and  the 
patient  remain  quite  unconscious  that  anything  has  occurred. 
Sometimes  there  is  mental  confusion,  lasting  only  for  a  few 
seconds,  and  of  this  and  this  only  the  patient  maybe  aware 
when  he  regains  consciousness.  Usually  there  is  a  slight 
change  of  colour,  the  eyes  may  become  fixed  and  the  pupils 
dilated.  Sometimes  there  are  vague  and  indefinite  move- 
ments of  the  hands,  not  infrequently  if  the  patient  is  walk- 
ing or  standing  he  suddenly  falls  but  automatically  picks 
himself  up  again,  rubbing  in  an  absent-minded  way  the  part 
he  may  have  bruised  in  his  fall.     Sometimes  the  attacks 
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are  more  than  momentary.  They  may  occur  suddenly  and 
unexpectedly  and  lead  to  a  sudden  and  often  severe  fall. 
Occasionally  they  only  occur  when  a  patient  is  seated. 
Sometimes  they  are  preceded  by  an  aura  similar  to  that 
occurring  before  severe  fits,  and  the  patient  at  once  sits 
down,  thus  saving  himself  from  many  awkward  accidents. 

In  short,  these  attacks  of  petit  mal  vary  in  severity  and 
duration,  from  merely  momentary  lapses  little  noticeable  by 
others  and  frequently  unnoticed  by  the  patient,  to  attacks 
in  which  consciousness  is  lost  for  minutes,  and  which  may 
be  accompanied  by  slight  twitchings  or  local  rigidity  or 
deviation  of  the  eyes,  i.e.  attacks  scarcely  to  be  distinguished 
from  the  milder  form  of  severe  epileptic  fits.  It  must  also 
be  remembered  that  these  attacks  of  petit  mal  may  be  pre- 
ceded by  any  of  the  aurae  already  described,  and  one  of  the 
most  interesting  varieties  is  that  already  alluded  to  in  which 
"  reminiscence  "  occurs,  with,  it  may  be,  a  crude  sensation  of 
smell  and  "  smacking  "  or  "  champing  "  movements  of  the 
mouth.  In  some  attacks  of  j^ctit  mal,  even  the  slight  ones, 
there  may  be  involuntary  passage  of  urine. 

There  is  one  condition  of  great  medical  interest  and  of 
the  highest  medico-legal  importance  which  may  occur  as  a 
sequel  to  attacks  of  petit  mal,  that,  viz.  which  is  known  as 
"  post-epileptic  automatism."  After  a  slight  attack — and 
it  is  to  bo  noted  that  such  attacks  are  often  so  slight  as 
to  pass  almost,  if  not  quite,  unnoticed — the  patient  may  go 
through  some  elaborate  and  apparently  purposive  act.  He 
may,  e.g.  begin  to  undress  himself,  and  if  he  is  interfered 
with,  or  resisted,  may  become  violent.  One  patient  of  the 
Queen  Square  Hospital  had  attacks  of  severe  epilepsy,  and 
also  'of  petit  mal.  On  one  occasion  he  was  seized  with  a 
slight  attack  in  the  street.  It  was  apparently  momentary, 
but  after  it  was  over  he  began  to  undress  himself  where 
he  was.  A  rough  interference  with  him  rendered  him,  not 
actually  violent,  but  resistive.  He  was  taken  in  charge  by 
the  police,  brought  before  a  magistrate,  who  ridiculed  his 
story  and  fined  him  five  shillings,  or  twenty-four  hours'  im- 
prisonment.   Another  patient,  a  poor  young  woman,  subject 
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to  attacks  of  2>^tit  mal,  had  one  in  a  shop  to  which  she  had 
gone  to  buy  some  trifling  article.  After  the  attack  she 
made  her  way  behind  the  counter  and  began  rearranging 
i\\e  articles  on  the  shelves.  She,  also,  was  given  in  charge, 
but  fortunately  encountered,  not  a  superior  magistrate,  but 
an  intelligent  inspector,  to  whom  she  showed  her  hospital 
card.  Another  instance  which  illustrates  the  great  medico- 
legal importance  of  this  automatism  happened  at  Queen 
Square  a  few  years  ago.  A  patient  was  shown  into  the 
consulting-room,  and  while  telling  his  story  ho  was  noticed 
to  stop,  suddenly  become  pale,  and  to  look  absent-minded. 
This  only  lasted  for  a  few  seconds,  when  he  immediately 
made  a  dart  for  the  fireplace,  seized  the  poker,  and  was 
about  to  assault  the  physician,  whom  he  had  never  seen 
before,  when  he  was  fortunately  seized  and  overpowered  by 
the  students  who  were  in  the  room.  Such  a  case  illustrates 
the  great  medico-legal  importance  of  this  condition  of  post- 
■epileptic  automatism,  for  there  is  little  doubt  that  crimes 
are  occasionally  committed — even  homicide — by  patients 
while  they  are  in  this  irresponsible  condition,  and  every 
case  in  which  such  a  plea  is  urged  as  an  explanation  of 
apparent  murder  has  to  be  carefully  scrutinised. 

There  is  little  doubt  that  most  cases  of  what  has  been 
called  "procursive"  epilepsy  are  instances  of  automatic 
uncontrolled  movement  after  an  attack  of  'petit  mal.  In 
this  variety  the  patient  suddenly  starts  running  with  great 
vigour  and  at  his  utmost  velocity,  occasionally  also  shouting 
loudly.  He  usually  runs  until  ho  is  exhausted,  and  when 
he  comes  to  himself  he  is  quite  unable  to  account  for  his 
behaviour. 

The  explanation  of  these  cases,  whether  of  violent 
physical  effort  or  of  apparently  purposive  and  deliberate 
elaborate  actions  after  an  attack,  is  probably  to  be  found 
in  the  paralysis  of  higher  structures  which  follows  discharge 
in  them,  and  the  consequently  uncontrolled  action  of  lower 
and  more  automatic  structures. 

Time  and  occurrence  of  fits. — The  time  of  the  twenty- 
four  hours  at  wliich  fits  occur  is  of  considerable  importance 
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in  reference  especially  to  treatment,  as  we  shall  see  later. 
In  some  cases — probably  in  most  cases — the  time  is  variable, 
and  the  patient  may  have  a  fit  at  any  hour  of  the  twenty- 
four  and  the  onset  may  be  during  the  sleeping  or  waking 
hours.  In  a  large  class  of  cases  the  fits  occur  only  during* 
the  day :  in  another  smaller  class  the  fits  are  called  "  noc- 
turnal "  because  of  their  common  occurrence  at  night. 
But  a  careful  inquiry  in  such  cases  will  usually  establish 
the  fact  that  the  determining  cause  of  a  fit  is  not  the  time, 
but  the  condition  of  sleep,  for  which,  of  course,  the  night  is 
particularly  the  time.  In  many  of  these  cases  of  so-called 
nocturnal  fits  it  will  be  found  that  there  is  a  history  that  a 
fit  has  occasionally  occurred  during  the  day,  but  only  during 
a  sleep  in  which  the  patient  has  indulged  in  the  daytime. 
So  that  in  such  cases  the  determining  cause  of  a  fit  is 
apparently  some  condition  which  arises  during  sleep,  most 
probably  a  modification  of  the  circulation  occurring  under 
such  conditions,  giving  rise  to  instability  in  certain  cells. 
This,  as  we  shall  see,  has  an  important  bearing  upon  the 
treatment  to  be  adopted  in  such  cases. 

In  another  class  of  cases  the  fits  occur  only  in  the  early 
morning  while  the  patient  is  dressing.  In  such  cases  also 
it  is  probable  that  some  circulatory  condition  is  the  deter- 
mining cause  of  the  onset  of  the  fits  at  such  a  time,  and  the 
recognition  of  the  definiteness  of  the  time  at  which  fits 
occur  in  such  cases  is  also  most  helpful  in  determining  the 
treatment. 

Conditions  modifying  ihe  frequency  of  Jits, — There  are 
several  conditions  which  modify  the  frequency  with  which 
fits  occur.  Of  these  the  most  important  as  affecting  all  ages 
is  acute  illness.  During  an  attack  of  pneumonia,  e.gr.,  a 
patient  the  subject  of  epilepsy,  even  if  the  fits  have  pre- 
viously been  of  daily  occurrence,  is  not  likely  to  have  anv. 
So  long  as  the  temperature  remains  up,  so  long  will  the  con- 
vulsive tendency  remain  in  abeyance.  The  same  is  true  of 
most  other  feverish  conditions,  although  it  is  equally  true 
that  in  certain  kinds  of  fever,  e.g,  scarlet  fever,  probably  on 
account  of  the  toxic  condition  of  the  blood,  convulsions  may 
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arise  de  iwvo,  and  an  epileptic  weakness  already  present 
may  be  rendered  more  definite.  Still  it  is  broadly  true  that 
feverish  conditions  occurring  in  an  epileptic  patient  have 
the  tendency  to  abolish  fits  during  their  persistence. 

Although  we  are  here  chiefly  concerned  with  epilepsy  of 
the  young,  it  may  also  be  mentioned  that  menstruation  and 
pregnancy  have  a  considerable  effect  on  the  occurrence  of 
fits.  In  many  young  girls  the  epileptic  fits  to  which  they 
are  subject  occur  only  in  relation  to  menstruation.  Some- 
times they  occur  before  the  period,  sometimes  immediately 
after  it,  sometimes  only  during  it.  Even  if  fits  occur  at 
other  times  in  such  cases,  there  is  such  an  obvious  tendency 
for  them  to  be  grouped  around  the  period  that  we  are 
forced  to  the  conclusion  that  the  physical  disturbance  occur- 
ring at  that  time  has  a  very  close  association  with  the  onset 
of  the  fits.  In  a  similar  way,  pregnancy  in  many  cases  has 
a  curious  and  variable  influence  upon  the  fits  in  an  epileptic. 
In  some  cases  this  influence  is  of  the  slightest — fits  occur 
during  pregnancy  neither  more  nor  less  frequently  than  at 
other  times.  In  other  cases — and  these  are  somewhat  un- 
usual— the  fits  are  increased  in  frequency  during  pregnancy. 
This,  having  regard  to  the  occasional  occurrence  of  eclamp- 
sia and  to  the  nervous  conditions  generally  present  during 
pregnancy,  is  only  what  was  to  be  ex])ected,  and  it  is  sur- 
prising in  some  ways  that  it  is  not  the  rule.  In  another 
class  of  cases  no  fits  at  all  occur  during  pregnancy,  although 
they  may  have  been  frequent  ])efore  and  may  resume  their 
frequency  when  the  pregnancy  is  past.  It  would  thus  seem 
that  in  certain  cases  of  epilepsy .  pregnancy  has  the  effect 
on  the  fits  which  we  have  seen  that  acute  disease  has  in 
most  cases.  The  reason  for  this  is  not  clear.  It  may,  con- 
ceivably, be  related  to  the  cardiac  hypertrophy  which  is 
present  in  pregnancy,  and,  at  least,  it  is  probably  to  be  asso- 
ciated with  that  feeling  of  vigorous  health  and  unusual 
bien-etre  which  so  many  women  experience  during  preg- 
nancy. 

Etiology  and  pathology, — There  is  very  little  doubt  that 
many  cases  of  epilepsy  owe  the  origin  of  the  epileptic  attacks 
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to  the  convulsions  which  occurred  in  infancy  from  one  of 
the  various  causes  alluded  to  under  that  heading.  In  many, 
no  doubt,  the  convulsive  tendency  remains  hidden  and  un- 
obser\^ed,  as  it  were,  until  some  crisis,  such  as  puberty,  or 
some  mental  or  physical  shock,  gives  rise  to  a  condition  of 
what  we  may  somewhat  indefinitely  call  general  nervous 
tension,  which  brings  out  the  latent  instability  in  certain 
nerv'e-cells.  In  all  cases  of  epilepsy  there  is,  we  believe,  this 
instability  of  cells  in  one  or  other  of  the  levels  already 
iiUuded  to,  and  in  most  this  instability  is  due  to  the  impress 
made  upon  such  cells  in  earlv  life.  It  is  not  likelv  that  in 
many  cases  there  is  any  anatomical  change  in  the  cells,  such 
as  can  be  recognised  by  even  our  finest  methods.  It  is  not 
improbable,  however,  that  future  research  may  disclose  even 
structural  alterations  in  some  cases  of  epilepsy.  Such  a 
view  brings  all  cases  of  epilepsy  into  lino.  We  know  that 
in  many  cases  of  Jacksonian  epilepsy  there  are  gross  struc- 
tural changes  present,  changes  which  we  are  able  to  recog- 
nise as  morbid.  In  some  cases  of  epilepsy,  of  the  so-called 
idiopathic  variety,  changes  have  also  been  found.  Thus  in 
one  case  of  epilepsy,  with  dreamy  state  and  a  crude  sensa- 
tion of  smell,  recorded  by  Dr.  Hughlings  Jackson  and  Dr. 
Colman,  a  small  cyst  was  found  in  the  uncinate  gyrus  of 
the  temporo-sphenoidal  lobe.  And  it  is  at  least  not  un- 
likely that  in  other  cases,  those  especially  in  which  the  fits 
arise  in  adult  life  in  a  patient  without  any  history  of  pre- 
disposing or  determining  illness,  the  actual  cause  is  to  be 
found  in  some,  probably  recognisable,  morbid  change  in 
nervous  structures.  And  there  is  little  doubt  but  that  in  the 
great  majority  of  cases  of  epilepsy  such  changes  are  situated 
in  the  cortex  cerebri.  Ponto-bulbar  fits  undoubtedly  occur  : 
we  know  that  fits  occur  as  a  result  of  gross  irritative  lesions 
in  the  Rolandic  area  :  we  know  also  of  fits  occurring  as  a 
result  of  lesion  in  certain  other  parts,  p.g,  the  temporo- 
sphenoidal  lobe,  and  there  can  be  no  reasonable  doubt  that 
the  majority  of  cases  of  what  has  been  called  idiopathic 
epilepsy  have  their  cause  in  some  morbid  c(mdition  of  the 
•cerebral  cortex. 
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Diagnosis. — The  diagnosis  of  epilepsy  is  not  always  easy. 
This  is  especially  the  ease  when  hysteroid  manifestations 
are  associated  with  true  epilepsy.  Such  manifestations  are 
peculiarly  obtrusive,  and,  unless  it  be  recognised  that  they 
are  very  prone  to  follow  very  slight  attacks  of  petit  mal,. 
their  true  significance  is  apt  to  be  missed,  and  the  preceding 
epileptic  attack'  to  be  ignored.  The  convulsions  of  rickets,, 
and  in  association  with  dentition,  have  been  alluded  to 
already.  Their  close  relationship  to  epilepsy  is  undoubted, 
and  they  are  frequently  in  early  life  the  determining  cause 
of  the  epilepsy  which  supervenes  later.  It  is  not  likely 
that  the  convulsions,  sometimes  general,  more  frequently  of 
the  Jacksonian  variety,  which  occur  in  tubercular  meningitis,, 
will  be  mistaken  for  anvthinof  but  what  thev  are.  Uraemic 
convulsions  are,  as  convulsions,  not  to  be  distinguished  from 
epileptic  fits,  and  the  same  is  true  of  the  convulsions  which 
are,  not  infrequently,  associated  with  juvenile  general  par- 
alysis. But  an  examination  of  the  patients  and  the  recogni- 
tion of  associated  signs  and  symptoms  should  prevent  any 
error.  Similarly,  the  localised,  usually  unilateral,  fits  which 
occur  in  cases  of  infantile  hemiplegia  will  be  easily  distin- 
guished on  account  of  the  associated  paralysis.  When,, 
however,  the  paralysis  is  very  slight,  so  as  almost  to  escape 
notice,  and  when,  as  sometimes  happens  in  such  a  case,  the 
fits  are  rather  of  the  nature  of  p^^^^  fnni  than  of  severe 
attacks,  the  real  nature  of  the  attacks  may  escape  notice.. 
In  one  case  of  this  kind  there  was  only  slight  weakness  of 
the  hand,  and  the  attacks  were  slight  and  momentary,. 
followed  bv  automatism.  Such  a  case  clearlv  indicates  the 
essential  identity  of  epileptic  and  epileptiform  convulsions. 
Reference  need  onlv  be  made  to  the  convulsions  which  occur 
in  association  with  lead-poisoning,  from  alcohol,  and  from 
absinthe.  These  are  seldom,  if  ever,  met  with  in  young 
subjects. 

Prognosis  and  course. — In  order  to  arrive  at  any  decision 
as  to  the  prognosis  in  any  particular  case  of  epilepsy,  the 
course  which  the  disease  follows  must  be  recognised.  Great 
variation  in  this  is  met  with.     In  some  cases  fits  occur  at 
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long  intervals  of  months  or  even  years,  quite  apart  from 
any  treatment.  In  other  eases  the  patient  may  have 
five  or  six  fits  in  a  day  and  then  go  for  months  without  any. 
.Such  possibilities  must  be  recognised  in  order  not  to  attach 
undue  importance  to  the  effect  of  drugs  that  may  be  ad- 
ministered. It  seems  to  be  fairly  certain  that  in  cases  in 
which  fits  have  started  in  very  early  life,  in  which  there 
has  been  persistent  and  frequent  repetition  of  such  attacks, 
there  is  less  likelihood  of  materially  modifying  the  course 
•of  the  disease  than  in  cases  in  which,  even  if  there  have 
been  convulsions  in  early  life,  a  long  interval  of  freedom 
has  been  experienced.  And  in  the  former  class  of  cases 
mental  deterioration  is  much  more  likely  to  take  place  than 
when  fits  occur  only  at  rare  intervals.  Undoubtedly,  also, 
in  many  cases  a  spontaneous  cure  occurs  ;  so  that,  while 
every  case  of  epilepsy  is  necessarily  of  such  a  nature  as  to 
•give  rise  to  considerable  anxiety  in  reference  to  the  patient^s 
future,  there  are  many  points  in  most  cases,  a  consideration 
of  which  enables  one  to  take  a  not  by  any  means  hopeless 
view  of  any  particular  case. 

Treatment, — Good  hygienic  conditions  are,  of  course, 
-essential  in  the  treatment  of  epilepsy.  It  is  often  necessary 
to  give  advice  as  to  the  future  of  an  epileptic  child  and, 
other  things  being  equal,  an  open-air  life  is  to  be  preferred. 
Diet  is  unimportant,  except  that  it  should  be  simple  and 
wholesome,  mixed  animal  and  vegetable,  with,  on  the  whole, 
:si  small  allowance  of  red  meat.  A  number  of  hospital 
patients  tried  on  vegetarian  diet  did  not  improve.  The 
best  results — these,  indeed,  extremely  good — are  obtained 
when  the  patients  are  taking  a  generous  mixed  diet. 

In  regard  to  drugs,  the  bromides  are  our  sheet  anchor.  It 
is  the  writer's  custom  to  avoid  now  the  bromide  of  potassium, 
giving  instead  the  bromide  of  sodium,  for  the  reason  that 
it  is  equally  efficacious  in  controlling  the  fits,  and  less 
depressing.  The  dose,  of  course,  varies  with  age,  but  should 
be  large.  Ten  grains  three  times  daily  is  not  too  much  for 
a. child  aged  6  years  if  the  fits  are  severe  and  frequent. 
Bromide  of  zinc,  which  can  only  be  given  in  small  doses  of 
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two  or  three  grains  at  a  time,  because  of  its  emetic  properties, 
is  useful,  in  association  with  the  other  bromides,  especially 
in  cases  of  petit  maL  Bromide  of  strontium  is  the  best,  salt 
to  use  if  acne  should  be  troublesome.  It  is  given  instead 
of  the  bromide  of  sodium.  In  some  cases  equal  quantities 
of  the  mixed  bromides  of  ammonium,  potassium,  and 
sodium  seem  to  be  more  efficacious  than  a  single  salt. 
Borax,  in  doses  of  half  the  number  of  grains  of  bromide 
with  which  it  should  be  given,  is  very  useful.  It  is  not 
eflScacious  alone,  except  in  doses  which  are  apt  to  set  up 
severe  gastro-intestinal  symptoms.  Nitro-glycerine  in  small 
doses  is  also  sometimes  useful.  It  should  be  given  with 
bromide  in  an  acid  mixture.  Valerianate  of  zinc  seems  to 
have  some  influence  in  hysteroid  conditions. 

It  is  a  point  of  much  importance  to  prevent  the  de- 
pression which  all  bromides  are  apt  to  induce.  The  com- 
bination with  bromide  of  small  doses  of  nux  vomica  is  very 
useful  for  this  purpose.  It  does  not  interfere  with  the 
effect  of  the  bromide  on  the  condition  of  the  nervous  system 
underlying  epilepsy,  and  the  painful  depression  with  which 
one  was  very  familiar  at  one  time  is  not  now  nearly  so 
frequent  if  this  drug  is  used. 

In  cases  in  which  there  is  reason  to  suppose  or  suspect 
that  circulatory  modifications  are  related  to  the  fits,  the 
use  of  digitalis  as  well  as  of  bromide  and  nux  vomica  is 
extremelv  useful.  This  is  particularlv  true  of  cases  of  so- 
called  nocturnal  epilepsy — cases  in  which  the  fits  occur 
during  sleep.  These  are  most  satisfactory  cases  to  treat, 
and  a  single  dose  of  bromide,  with  nux  vomica  and  digitalis, 
given  at  night  is  usually  quite  effective  in  controlling  the 
attacks.  Belladonna  is  an  ancient  and  most  useful  remedy ; 
it  is  not  easy  to  say  in  which  class  of  cases  it  is  most  useful. 
Chloral  hydrate  in  small  doses  has  also  been  found  useful 
in  cases  of  petit  mal. 

Much  can  be  done  to  render  drugs  most  efficacious  by  a 
consideration  of  the  times  at  which  the  fits  in  a  given  case 
are  most  apt  to  occur.  If  they  occur  indiscriminately,  re- 
course must  be  had  to  the  regular  administration  of  the 
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remedy  decided  upon,  three  or  four  times  in  the  course  of 
the  day.     If  they  occur  at  a  special  time,  a  larger  dose 
should  be  given  an  hour,  or  two  hours,  before  this.     Such 
a   plan   sometimes  has  the  effect  of   moving   the   fits  to 
another  time,  and  then  they  must  be,  so  to  speak,  followed 
up  and  attacked  in  their  new  position.     For  nocturnal  fits, 
the  medicine  should  be  administered  in  one  dose,  at  bed- 
time, and  no  food  should  be  allowed  during  the  last  hour 
the  patient  is  out  of  bed.     If  fits  occur  during  the  time  the 
patient  is  dressing,  some  food,  e,g.  a  little  milk,  with  a  dose 
of  medicine,  should  be  administered  lialf  an  hour  before 
the  patient  gets  out  of  bed.   Observation  will  convince  any- 
one of  the  extreme  importance  of  following  out  such  details 
of  treatment  as  these  exam])le8  indicate,  and  the  results  will 
be  such  as  to  gratify  all  concerned. 

One  word  may  be  said  in  reference  to  the  removal  of  peri- 
pheral irritation.  If  phimosis  be  present  it  should  be  cor- 
rected, but  the  writer  has  never  yet  kno>vn  fits  cured  by 
circumcision.  The  same  is  true  of  intestinal  and  every  other 
form  of  irritation.  These  should  bo  removed,  for  in  a  patient 
with  an  unstable  nervous  constitution  a  straw  may  turn  the 
balance  for  or  against  him. 

In  reference  to  the  larger  question  of  operation  on  the 
brain  for  epilepsy,  it  need  only  be  said  that  operations  for 
symptomatic  or  traumatic  fits  have  not  been  so  strikingly 
successful  as  to  lead  one  to  urge  the  extension  of  surgical 
measures  to  cases  in  which  it  is  impossible  to  definitely 
indicate  the  part  of  the  brain  in  which  the  discharge 
determining  the  convulsion  starts. 
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This  is  a  condition  which  remained  undescribed  until  in 
1877  Clouston  published  the  first  case,  under  the  name  of 
"  developmental  general  paralysis/'  Since  then,  and  espe- 
cially in  the  last  few  years,  many  cases  have  been  described 
clinically,  and  in  a  considerable  number  the  diagnosis  has 
been  confirmed  by  post-viortem  examination.  So  that  the 
disease  is  now  well  recognised,  and  with  the  increasingly 
definite  description  which  a  wider  experience  has  made  pos- 
sible, the  frequency  of  its  occurrence  will,  no  doubt,  be 
found  to  be  greater  than  has  been  suspected. 

Symptoms, — Ad^nce  is  frequently  sought  in  such  cases 
either  on  account  of  mental  change,  or  of  bodily  weakness, 
or  because  of  the  occurrence  of  fits.  Occasionally  an  affec- 
tion of  vision,  due  to  commencing  optic  atrophy,  is  an  early 
symptom.  Sometimes  the  patient  is  said  to  have  been  always 
backward ;  in  other  cases  quite  the  opposite  has  been  the 
case,  the  child  has  been  unusually  sharp  and  intelligent,  has 
won  numerous  prizes,  and  indeed  is  of  the  same  intellectual 
type  as  the  adult  general  paralytic.  At  or  about  the  time 
of  puberty  usually — although  the  age  of  onset  varies  between 
8  and  23,  strikingly  similar  in  this  respect  to  cases  of 
juvenile  tabes  dorsalis — a  change  occurs  which  may  be  pro- 
duced by  an  acute  illness  or  by  an  accident,  or  may  come 
on  gradually  and  apparently  spontaneously.  The  affection 
is  found  with  almost  equal  frequency  in  the  two  sexe$,  thus 
differing  in  a  very  striking  manner  from  the  adult  disease, 
which  occurs  so  much  more  commonly  in  males.  The  mental 
symptoms  are  essentially  those  of  a  progressive  dementia. 
Sometimes,  as  has  been  said,  these  are  gradually  engrafted 
on  a  mental  condition  which  has  never  been  normal.    Occa- 
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sionally  they  arise  in  a  boy  or  girl  who  has  had  fair  or  even 
unusual  intelligence.  The  onset  may  be  so  gradual  as  to 
attract  little  or  no  attention  for  a  time,  unless  the  patient 
has  duties  to  perform  which  call  for  intelligence  and  skill, 
and  his  inability  to  perform  those  duties  reveals  the  mental 
and  perhaps  even  the  physical  change.  Occasionally  mental 
depression  may  occur  early  in  the  disease.  Delusions  of 
persecution  have  also  been  present.  So  have  delusions  of 
grandeur,  although,  compared  with  the  frequency  with  which 
these  are  present  m  the  adult  disease,  they  are  rare.  Dul- 
ness,  apathy,  loss  of  memory,  sometimes  stupor,  are  the 
marked  mental  symptoms,  although  these  may  occasionally 
be  varied  by  an  outburst  of  excitement  or  even  of  passion. 
But  such  variations  only  leave  the  patient  mentally  weaker 
and  the  condition  gradually  becomes  one  of  profound  de- 
mentia. 

Physical  symptoms. — Probably  the  most  striking  physical 
condition  is  the  imperfect  development  of  the  body  in  the 
great  majority  of  cases.  The  patients  as  a  rule  are  under- 
sized and  the  state  of  development  of  limbs  and  trunk  is 
poor.  Frequently  the  reproductive  organs  are  infantile  in 
type.  In  boys  the  testicles  are  usually  very  small,  occa- 
sionally one  or  both  are  undescended  or  imperfectly  de- 
scended, and  the  condition  of  the  breasts  may  closely 
resemble  that  in  females  about  the  same  age.  Weakness  of 
the  limbs  is  almost  constant,  and  in  the  late  stages  the  lower 
limbs  may  be  almost  completely  paralysed  and  have  under- 
gone contracture.  Tremor  of  the  hands,  tremor-  of  the 
tongue  and  in  the  facial  muscles  are  almost  invariable; 
occasionally  marked  ataxy  is  present  and  sometimes  light- 
ning pains.  The  knee-jerks  as  a  rule  are  very  active, 
Babinski^s  sign  may  be  present,  but  rarely  ankle  clonus. 
In  a  certain  number  of  cases  the  knee-jerk  is  abolished. 
This  was  the  case  in  four  out  of  Dr.  Mott^s  twenty-two  cases, 
and  it  probably  represents  the  usual  proportion  in  which 
this  occurs. 

Pupillary  symptoms  are  almost  invariable.  Sometimes 
there  is  only  inequality  or  irregularity :  as  a  rule  the  light  re- 
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action  is  very  sluggish  or  completely  absent ;  sometimes  the 
reaction  during  convergence  is  also  absent.     Optic  atrophy 
may  also  occur,  and  this  may  go  on  to  cause  total  blindness. 
In  cases  in  which  it  is  an  early  sjTuptom  it  may  persist  alone 
for  a  long  time.     Many  of   the  cases   bear  on   them  the 
definite  stigmata  of  congenital  syphilis — Hutchinson's  teeth, 
scarring   about  the   mouth,   interstitial    keratitis,   or   dis- 
seminated choroidal  atrophy.    In  thirteen  out  of  Dr.  Mott's 
twenty-two  cases  such  stigmata  were  present ;  and  in  others 
the  family  history  was  more  than  suggestive,  as  will  be 
pointed  out  when  the  etiology  is  considered.    And  it  should 
also  be  remembered  that  in  some  cases  of  congenital  syphilis 
in  which  paraplegia  is  present  from  cord  affection,  there  is 
also  frequently  some  mental  change  which  may  at  any  time 
assume  the  type  of  that  present  in  juvenile  general  paralysis. 
Course  and  termination. — The  disease,  of  course,  always 
terminates  fatally.     Its  duration  has  varied  from  six  weeks 
to  seven  years.    But  in  the  cases  which  terminate  early  this 
result  has  been   due  to  some  intercurrent  and  accidental 
complication.      The   usual  duration  is  from  two  to  three 
years,  as  in  the  adult,  and,  as  a  rule,  male  cases  end  fatally 
sooner  than  female,  and  the  cases  which  begin  early  last  as 
a  rule  longer.     The  course  is  one  of  gradually  increasing 
mental  and  bodily  weakness,  and  death  usually  is  the  result 
of  some  intercurrent  complication  or  of  exhaustion.     Occa- 
sionally convulsions  precede  the  end  and  hasten  it,  and  in 
females  phthisis  is  a  frequent  complication  and  cause  of 
death. 

Etiology  and  ^pathology. — While  there  seems  to  be  no 
doubt  that  some  illness,  or  accident,  or  some  physiological 
strain,  such  as  that  involved  in  overwork  at  school,  or  of 
pregnancy,  or  lactation,  may  be  the  immediately  exciting 
cause  of  the  onset  of  the  symptoms,  the  preponderating 
influence  of  inherited  syphilis  as  the  cause  of  the  condition 
seems  with  increasing  evidence  to  become  more  and  more 
certain.  In  not  one  of  Dr.  Mott's  22  cases  could  syphilis 
be  excluded.  In  13  of  these  there  were  definite  signs  of 
syphilis  on  the  body.     In  4  the  history  was  doubtful,  but 
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syphilis  could  not  be  excluded  in  these.  In  the  others, 
although  there  were  no  signs  on  the  body,  there  was  a 
definite  maternal  history  of  miscarriages,  still-births,  etc., 
and  in  one  case  there  were  signs  of  infection  in  the  mother, 
and  a  sister  had  keratitis  and  Hutchinson's  teeth.  Simi- 
larly Thiery,  in  his  analysis,  finds  syphilis  in  64  per  cent, 
of  the  cases — a  proportion  which,  he  says,  is  too  great  to 
permit  of  syphilis  occupying  merely  a  secondary  place  in  the 
production  of  the  disease.  Occasionally,  syphilis  acquired 
in  early  life  from  a  wet  nurse,  or  from  an  accidental  infec- 
tion— e.g,  a  kiss  on  the  lip — seems  to  be  .the  cause  of  the 
disease.  Of  course  it  is  possible  that  some  neuropathic 
taint  may  determine  the  direction  of  degeneration,  so  that 
in  some  instances,  under  similar  conditions,  general  paraly- 
sis may  develop,  in  others  juvenile  tabes  dorsalis,  and  in 
others  merely  imbecility,  associated,  it  may  be,  >vith  sym- 
ptoms of  bodily  disease.  Yet  the  influence  of  neuropathic 
heredity  is  small  compared  with  that  of  hereditary  syphilis. 
In  three  of  Dr.  Mott's  cases  the  fathers  had  suffered  from 
general  paralysis.  Although  there  was  no  sign  of  syphilitic 
residua  in  any  one  of  those  three  fathers,  there  were  in  the 
children  of  two  of  them  undoubted  signs  of  hereditary 
syphilis,  and  the  maternal  history  of  the  other,  made  its  exist- 
ence practically  certain.  In  12  out  of  his  22  cases  there  was 
no  history  of  direct  or  collateral  insanity  at  all,  and  he  is 
probably  correct  in  his  view,  contrary  to  that  of  Thiery, 
that  hereditary  neuropathy  is  not  a  prominent  factor  in  the 
production  of  the  disease. 

Morbid  ( matomy.— The  characteristic  changes  in  the 
brain  in  this  disease  are  marked  atrophy,  especially  in  the 
frontal  and  cerebral  convolutions,  thickening  and  adhesion 
of  the  pia-arachnoid  membranes,  dilatation  of  the  ventricles, 
and  a  granular  condition  of  the  ependyma.  Occasionally 
there  is  an  internal  pachymeningitis,  with  the  formation 
of  a  subdural  false  membrane.  It  is  noteworthy  that  in  six 
cases  in  which  the  hemispheres  were  weighed  there  was  an 
average  difference  of  28  grammes,  the  right  being  in  every 
instance  the  heavier.  In  all  these  cases  there  was  a  marked 
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afFection  of  the  speech  function,  which,  as  we  know,  is  chiefly 
situated  in  the  left  hemisphere — the  more  diseased  and 
atrophied.  Microscopical  examination  of  the  brain  reveals 
a  condition  closely  similar  to,  if  not  identical  ^vith,  that  in 
the  adult  form  of  the  disease,  \4z.  atrophy  of  the  tangential 
fibres,  and  atrophy  and  disintegration  of  the  neurons  of  the 
cortex,  especially  of  the  frontal  and  central  convolutions. 
The  occipital  region  seems  to  be  but  slightly  affected.  There 
is  also  a  marked  overgrowth  of  glia  cells  and  a  cellular  pro- 
liferation around  the  vessels.  According  to  Alzheimer  there 
is  atrophy  of  the  cells  of  the  third  and  fourth  layers,  while 
those  in  the  superficial  layers  escape.  Mott  could  not  con- 
firm this  change.  Degenerative  changes,  although  less 
marked,  are  also  found  in  the  nervous  and  connective-tissue 
elements  of  the  cerebellum  and  the  basal  ganglia,  and  not 
infrequently  changes  characteristic  of  congenital  syphilis 
are  found  in  other  organs.  In  four  of  Dr.  Mott^s  cases  there 
was  pericellular  and  perivascular  fibrosis  of  the  liver,  such 
as  is  met  with  in  cases  of  hereditary  syphilis  in  which  the 
nervous  system  is  not  affected. 

Diagnosis. — The  diagnosis  of  this  condition  is  by  no  means 
easy  in  certain  cases.  As  has  already  been  mentioned,  in 
some  of  the  cases  a  defective  or  at  least  somewhat  back- 
ward mental  condition  has  been  present  from  birth.  When 
dementia  becomes  established,  if  its  association  with  other 
symptoms  suggesting  general  paralysis  is  not  yet  clear,  it 
will  not  be  easy  to  be  quite  sure  that  the  case  is  of  this  nature. 
But  an  examination  into  the  condition  of  the  reflexes,  especi- 
ally of  the  pupillary  light  reflex,  will  often  be  sufficient  to 
suggest  at  least,  the  true  nature  of  the  disease.  When  fits 
are  present,  the  condition  most  likely  to  be  mistaken  for 
general  paralysis  is  epilepsy,  and  the  association  of  mental 
deterioration  will  not,  of  course,  negative  such  a  dia- 
gnosis. But  not  infrequently  the  nature  of  the  mental 
changes,  and  probably  the  presence  of  some  of  the  physi- 
cal signs  and  symptoms  already  referred  to  will  be  sufficient 
to  lead  to  a  correct  diagnosis.  In  that  class  of  cases  in 
which  there  has  been  a  period  of  active,  perhaps  occasion- 
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ally  of  almost  precocious,  intelligence,  the  diagnosis  is 
not  so  difficult.  There  are  comparatively  few  diseases 
which  are  characterised  by  the  onset  of  gradual  mental 
deterioration  at  such  an  early  age.  Epilepsy  is,  of  course, 
one,  and  has  been  already  alluded  to.  Another  is  cerebral 
or  cerebellar  tumour,  and  when  localised  convulsive  seizures 
are  present  the  diagnosis  may  offer  some  difficulties.  But 
the  condition  of  the  pupils,  the  absence  of  optic  neuritis, 
and  usually  also  of  both  headache  and  vomiting,  and  perhaps 
the  presence  of  tremor  and  articulatory  difficulty,  will  indi- 
cate the  true  nature  of  the  condition.  And  it  must  also  be 
borne  in  mind  that  the  presence  of  definite  stigmata  of  con- 
genital syphilis  is,  on  the  whole,  confirmatory  of  a  diagnosis 
of  general  paralysis.  Some  cases  of  disseminated  sclerosis 
resemble  closely,  in  certain  particulars,  cases  of  general 
paralysis.  But,  although  sometimes  there  is  a  slight  degree 
of  mental  change  in  disseminated  sclerosis,  and  usually  in 
the  direction  of  the  ^'facility,"  which  is  the  most  common 
alteration  in  the  early  stage  of  general  paralysis,  the  nature 
of  the  tremor  is  different  in  the  two  diseases.  There  is 
usually  no  change  in  the  pupil  reaction  in  disseminated 
sclerosis,  and  there  are  no  fits. 

Progno&uf. — The  prognosis  is,  of  course,  bad.  Patients 
with  this  disease  all  die,  although,  as  a  rule,  they  live  longer 
after  its  onset  than  do  the  subjects  of  the  adult  disease. 
A  patient  may  live  as  long  as  seven  years.  As  a  rule  the 
disease  is  fatal  in  three  or  four,  even  if  no  intercurrent  com- 
plication or  acute  exacerbation,  such  as  a  severe  convulsive 
seizure,  bring  about  a  fatal  result  at  some  earlier  time — 
occasionally,  indeed,  so  early  as  only  a  few  weeks  after  the 
recognition  of  the  early  symptoms  or  signs. 

Treatment  so  far  has  proved  quite  inefficacious.  The  use 
of  mercury  and  iodide  of  potassium  is,  of  course,  indicated, 
but  the  constant  experience  of  the  uselessness  of  these 
drugs  points  clearly  to  the  probability  that  the  disease  is 
the  result,  not  of  true  syphilitic  lesions,  but  of  post-syphilitic 
degeneration. 


CRETINISM 

The  condition  to  which  this  name — obscure  in  its  deriva- 
tion— is  applied  has  received  much  attention  of  late  years 
in  consequence  of  its  relations  to  my x oedema  and  other 
diseased  conditions  of  the  thyroid  gland,  and  its  amenability, 
in  some  degree  at  least,  to  treatment  by  the  administration 
of  thyroid  substance.  It  occurs  as  an  endemic  disease  in 
various  parts  of  the  world,  especially  in  such  mountainous 
regions  as  Switzerland  and  the  Austrian  Tyrol.  In  this 
endemic  variety  a  strong  family  tendency  is  present,  and 
the  stunted  growth  and  other  appearances  peculiar  to  the 
condition  are  frequently  associated  with  the  presence  of 
an  enlarged  but  diseased  thyroid  gland.  The  relation 
of  cretinism  in  the  child  to  goitrous  disease  in  one  or  both 
parents  in  these  countries  is  also,  according  to  Kocher,  very 
close,  and  there  seems  to  be  no  doubt  that  the  distribution 
of  endemic  cretinism  is  similar  to  that  of  endemic  goitrous 
disease — a  relation  which  is  regarded  by  the  same  authority 
as  the  result  of  infection  through  the  water  of  the  districts. 

Besides  this  endemic  variety  of  cretinism  there  is  also  a 
sporadic  variety  which  occurs  fairly  frequently  in  this  and 
in  other  countries.  In  this  condition  it  is,  as  a  rule,  im- 
possible to  verify  the  presence  of  any  thyroid  gland,  and 
even  if  it  is  present  it  is  diseased,  or  degenerated,  or  un- 
developed. So  far  as  appearances  go  this  absence  of  thyroid 
in  cases  of  sporadic  cretinism  seems  to  constitute  the  only 
distinction  between  the  sporadic  and  endemic  varieties.  In 
the  latter,  as  has  already  been  stated,  there  is  frequently 
present  a  goitrous  swelling,  indicating,  not  an  enlarged, 
but  a  diseased  or  degenerated  thyroid. 

Symptoms. — In  cretinism  the  mental  and   physical   de- 
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velopment  is  delayed.  An  untreated  cretin  at  the  age  of 
18  or  20  may  have  the  appearance  of  a  child  of  2  or  3.  The 
bridge  of  the  nose  is  depressed,  there  is  a  small  palpebral 
aperture  and  a  protruding  tongue.  The  abdomen  is  large, 
there  is  nearly  always  a  prominent  umbilicus,  not  in- 
frequently an  umbilical  hernia.  The  fontanelle  is  usually 
late  in  closing  and  the  eruption  of  teeth  is  delayed.  The 
skull  may,  however,  assume  a  correct  form  and  even  an 
ordinary  size.  Speech  is  much  delayed,  often  very  imper- 
fect, and  the  voice  has  a  peculiar  harsh  croaking  character, 
and  there  is  usually  snoring  during  sleep.  There  is  no 
definite  paralysis,  but  the  muscular  power  is  weak,  the  vital 
powers  are  low,  there  is  much  sensitiveness  to  cold,  and 
the  temperature  is  nearly  always  subnormal.  The  skin  is 
usually  swollen,  dry,  and  scaly,  and  the  hair  is  hard  and 
stunted  and  scanty.  The  \nscera,  as  a  rule,  display  no 
abnormality. 

It  must,  however,  be  remembered  that  there  are  con- 
siderable differences,  both  in  the  physical  and  mental 
characteristics  of  different  cretins.  Many  are  physically  ex- 
ceedingly small  and  infantile  in  their  proportions.  Others 
are  of  somewhat  larger  proportions,  although  none  ap- 
proach anything  like  the  normal  size.  Similar  differences 
are  found  in  their  mental  qualities  and  characteristics. 
Occasionally  a  cretin  is  quiet,  placid,  and  good-natured: 
much  more  frequently,  however,  restlessness,  destructive- 
ness,  and  viciousness  are  the  outstanding  qualities,  and 
under  the  very  best  conditions  the  mental  state  is  one  of 
great  backwardness. 

Before  the  introduction  of  thyroid  treatment  for  myxoe- 
dema  it  had  been  recognised  that  cretinism  was  really  a 
form  of  myxoedema,  and  this  view  is  borne  out  by  the  effect 
of  thyroid  treatment  in  the  disease.  In  the  older  cretins 
the  treatment  is  almost  completely  ineffectual.  This,  of 
course,  was  only  to  be  expected,  but  even  in  those  the 
modification  which  is  induced  by  the  administration  of 
thyroid — especially  on  epidermal  structures — is  often  re- 
markable.     In  the  young  cretin,  however,  the  result  is 
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mrist  striking.  Thi;  WTiter  had  under  his  tare  a  typical 
cretin  aged  4i  years.  From  the  illustration  (Fig.  23)  it 
will  Lc  seen  that  sho  exhibited  all  the  characteristics  of 
the  disease — dry  scanty  hair,  thick  hard  skin,  a  prominent 
umbilicus,  and  a  fatuous  expression.  She  also  had  a  harsh 
croaking  voice,  was  dirty  in  her  habits,  and  had  never  had 
any  teeth.  Two  months  of  trontment  with  thvrnid  powder 
effected  .-i  comphHi'  lr;,iisfnni,i,tinii.     Hvr  li;nr  luvrniie  suff. 


and  abundant,  her  skin  moist  and  natural,  the  umbilicus 
receded,  she  had  an  eruption  of  her  milk  teeth,  and  she 
became  bright  in  her  mind  and  clean  in  her  habits  (Fig. 
24),  It  is  now  ten  years  since  the  treatment  was  started ; 
and,  while  she  is  smaller  and  less  intelligent  than  girls  of 
her  age  and  than  her  own  younger  sisters,  she  is  fairly 
developed,  is  able  to  help  in  housework,  and  so  far  as  her 
physical  condition  is  concerned  is  quite  normal.  She  still 
continues  taking  thyroid  daily,  and  only  once  relapsed, 
when  it  was  intennitted  for  a  few  weeks.     Of  course  such 
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progi-ess  ill  a  case  in  whicli  the  treatment  was  started  at 
4^  years  suggests  a  very  hopeful  outlook  for  cases  in 
which  treatment  can  be  begun  when  the  condition  is  first 
recognisable. 

The  etiology  of  the  condition,  except  that  it  is  related  to 
absence  or  disease  of  the  thyroid  gland,  is  obscure.  Why 
certain  localities,  as  in  the  endemic  variety,  should  favour 
its  occurrence  is  possibly  due,  iis  Kocher  lliinbs,  tu  infection 


through  the  water,  And  in  this  variety  also  the  relation  to 
goitrous  disease  in  the  parents  seems  to  be  undoubted.  In 
the  sporadic  eases  various  influences  have  been  invoked  as 
explanatory — alcoholism  in  parents,  shocks  to  the  mother 
during  pregnancy,  etc.  The  one  constant  condition,  how- 
ever, is  absence  or  disease  of  the  thyroid  gland,  and  isolated 
cases  occur  in  large  and  otherwise  absolutely  healthy  fami- 
lies. The  case  referred  to  above  was  the  sixth  child  in  an 
otherwise  quite  healthy  family  of  ten. 

The  diagnoBia  is  not  as  a  rule  difficult.     Cases  of  so-called 
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Mongolian  imbecility  have  sometimes  been  mistaken  for 
cretins,  and  the  smallness  of  the  child,  its  backward  mental 
state,  and  its  large  tongue  and  fatuous  expression,  excuses 
such  a  mistake.  But  in  Mongolian  imbeciles  the  condition 
is  present  at  birth,  the  thyroid  gland  is  normal,  the  child  is 
smiling  and  usually  active,  and  deformity  of  the  fingers, 
and  not  infrequently  congenital  heart  disease,  are  present. 
In  cretinism,  on  the  other  hand,  the  condition  is  not,  as  a 
rule,  obvious  before  the  sixth  month,  there  is  no  deformity 
of  the  fingers,  and  visceral  disease  is  absent.  The  inefiicacy 
of  the  treatment  by  thyroid  substance  in  Mongolian  im- 
becility is  also  in  startling  contrast  to  its  marked  effect  in 
cretinism.  The  condition  known  as  achondroplasia  {q.  r.) 
has  also  been  mistaken  for  cretinism,  but  to  anvone  who  has 
seen  a  case  of  this  disorder  the  clinical  picture,  showing  a 
large  head,  short  humeri  and  femora,  and  the  characteristic 
deformities  of  the  hands,  is  so  definite  as  to  make  its 
recognition  easy.  Certain  conditions  of  infantilism  also  may 
occasionally  resemble  cretinism,  but  are,  as  a  rule,  to  be 
readily  distinguished  by  a  consideration  of  their  distinctive 
features. 

The  prognosis  in  cases  of  endemic  cretinism  seems  to  be 
very  bad,  and  thyroid  substance,  although  effective  to  a 
certain  extent,  cannot  be  considered  curative.  In  the 
sporadic  cases,  on  the  other  hand,  the  prognosis  is  good  if 
the  condition  is  recognised  early  and  suitable  treatment 
adopted.  Whether  complete  cure,  involving  the  building 
up  of  a  strong  body  and  a  healthy  mind,  is  attainable  in  any 
case  remains  to  be  seen.  It  seems  to  be  at  least  a  possi- 
bility, if  the  condition  is  recognised  quite  early  and  a 
suitable  dosage  of  thyroid  given  continuously. 

The  only  treatment  to  be  adopted,  apart  from  the  adoption 
of  suitable  hygienic  conditions  and  the  administration  of 
good  food,  is  the  administration  of  thyroid  gland  substance 
in  some  concentrated  and  effective  form.  There  are  now 
numerous  and  very  reliable  preparations,  both  liquid  and 
solid.  The  quantity  to  be  given  varies  with  the  individual, 
and  must  be  arrived  at  by  patient  trial.     It  is  well  to  begin 
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with  a  dose  twice  a  day,  small  at  first,  and  to  go  on  increas- 
ing it  until  physiological  effects — rapid  pulse,  sickness,  etc., 
are  produced.  As  soon  as  this  stage  is  reached  reduction 
may  take  place,  but  regular  administration  must  be  con- 
tinued, and  even  after  the  characteristic  features  of  cretin- 
ism have  all  disappeared  a  quantity — usually  small,  but 
variable  in  different  cases — must  be  given,  and  will  probably 
have  to  be  continued  during  the  life  of  the  patient.  It 
must  always  be  remembered  that  it  is  not  a  drug  that  is 
being  given,  but  that  a  certain  physiological  substance, 
necessar}'  for  the  bodily  economy,  which  the  body  itself 
cannot,  or  at  least  does  not,  manufacture,  is  being  supplied 
from  an  artificial  source. 


MONGOLIAN   IMBECILITY 

This  name  may  be  neither  a  scientific  nor  a  particularly 
suitable  one,  but  it  is  convenient,  and  it  is  to  a  certain 
degree  descriptive  of  a  fairly  large  group  of  cases,  familiar 
enough  to  the  alienist  physician,  but  seen  so  often  in  the 
ordinary  course  of  medical  work  amongst  children  as  to 
make  its  recognition  important.  Dr.  Langdon  Down  is 
responsible  for  the  name,  and  to  anyone  who  has  seen  one 
or  more  of  the  cases  to  which  it  is  applied,  with  their  round, 
moon-like  faces,  their  oblique  and  narrow  palpebral  fissures, 
so  suggestive  of  Mongolian  or  Kalmuc  features,  the  name 
will  certainly  appear  not  inapt. 

As  a  class  these  imbeciles  are  marked  by  certain  physical 
and  mental  peculiarities  which  necessitate  their  separate 
description.  These  are  so  striking  as  to  definitely  mark  out 
the  group,  and  individual  cases  of  the  disease  resemble  one 
another  so  closely  as  to  be  readily  and  easily  mistaken  one 
for  another.  At  birth  the  infants  are  small,  and  growth  is 
unusually  slow.  The  skull  is  small  and  short  at  the  base, 
globular  and  smooth  on  the  vertex.  The  narrowness  of  the 
palpebral  apertures  and  their  obliquity  have  already  been 
referred  to.  The  mouth  is  small  and  is  usually  kept  open, 
the  tongue  is  large,  often  protruding,  and  the  nasopharynx 
small,  so  that  respiration  is  difficult,  and  during  sleep  snoring 
is  almost  invariable.  These  features  are  present  and  recog- 
nisable at  the  time  of  birth.  The  chest  is  usually  normal, 
the  pelvis  is  small,  and  the  abdomen,  consequently,  protu- 
berant. Umbilical  hernia  is  common.  The  long  bones 
of  the  extremities  are  shorter  than  usual,  the  joints  are 
unusually  loose  and  mobile — the  result  partly  of  laxity  of 
ligaments,  partly  of  hypotonia  of  muscles,  and  this  can  be 
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shijwii  in  ft  striking  way  by  the  ease  with  whifli  tin-  uhiUi 
can  be  placed  almost  in  the  intm-uteriiie  position.  The 
hnnds  are  short  and  square,  and  one  veiy  common  deformity 
has  teen  described  by  Dr.  Telford  Smith, — viz.  a  marked 
shortening  of  the  second  phalanx  of  the  little  finger  and 
much  lateral  displacement  of  the  terminal  phalanx,  produc- 
ing a  marked  bowing  of  thin  digit.  The  thumbs  also  are 
often  small  in  proportion  to  the  other  digits.  Dr.  John 
Thomson  and  Dr.  Archibald  Garrod  have  both  directed 
attention  to  the  frequency  of  congenital  cardiac  disease  in 
tlifse  children.     Dr.  ("Jeorge  Sutherland,  whiisc  writings  on 


this  subject  are  of  much  interest  and  value,  has  also  found 
evidence  of  congenital  cardiac  defects  in  20  per  cent,  of  his 
twenty-five  casen.  Occasionally,  other  evidences  of  inalde- 
velopment  are  present,  e.g.  congenitaj  club  foot,  imperforate 


Symptoms. — The  expression  of  the  infant  during  rest  or 
sleep  may  not  appear  at  all  peculiar  or  unnatural.  When 
the  child  smiles  the  facial  muscles  cause  a  marked  wrinkling 
of  the  skin,  and  the  expression  really  becomes  a  grimace, 
In  crying  the  lips  become  swollen  and  protruded,  the  eyelids 
also  swell,  and  their  margins  may  be  inverted.  While  the 
child  is  awake,  facial  movements  are  active,  and  there  is 
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frequently  a  habit  of  protruding  the  tongue,  and  drawing  it 
back  with  a  smacking  noise.  The  lower  jaw  also  is  often 
protruded,  and  the  upper  lip  sucked  in  by  the  lower.  The 
ordinary  cro^ving  sounds  of  infancy  are  replaced  by  peculiar 
throaty  noises,  and  the  child  is  content  to  lie  on  its  back  for 
very  long  periods  contemplating  its  own  toes  and  uttering 
those  throaty  noises,  apparently  its  mode  of  expressing 
pleasure  or  contentment. 

The  mental  condition  of  these  children  is  not  character- 
ised by  any  definite  defect  or  perversion.  The  condition  is 
merely  one  of  placid  backwardness  and  non-development  of 
the  natural  interest  and  intelligence  of  the  child.  The  mother 
is  usually  ready  to  give  it  a  high  character,  as  "  the  best 
baby  she  has  ever  had."  It  does  not  often  cry,  it  requires 
little  or  no  effort  to  amuse  it,  and  is,  in  short,  unnaturally  free 
from  vice.  It  is  only  when  it  reaches  the  age  of  9  or  10 
months  without  developing  any  attempts  at  talking,  and 
without  showing  any  of  the  natural  perverseness  of  the 
infant,  that  suspicions  are  aroused  that  there  is  something 
amiss.  Even  then  the  mother  is  ever  ready  to  repel  any 
aspersions  on  its  mental  condition  and  stoutly  maintains  its 
intelligence.  Yet  in  such  a  child  the  expression  is  obviously 
fatuous,  and  it  has  defective  power  of  attention,  as  shoAvn  by 
its  inability  to  follow  objects  with  its  eyes.  The  absence  of 
the  dulness  and  lethargy  often  associated  with  mental  defect 
in  children  makes  the  recognition  of  its  backward  mental 
state  all  the  more  difficult. 

The  bodily  and  mental  development  proceed  slowly  ;  the 
teeth  are  cut  late ;  walking  is  not  usually  learnt  before  the 
third  or  fourth  year ;  and  the  physical  condition  remains  weak, 
and  the  bodily  powers  feeble.  There  is  usually  a  subnormal 
temperature,  and  the  physical  condition  ultimately  attained, 
should  the  child  reach  adult  life,  is  not  one  of  any  degree  of 
vigour.  At  puberty,  it  is  said,  there  is  frequently  a  tendency 
to .  the  deposition  of  fat.  The  mental  condition  is  one  of 
backwardness  and  weakness.  Education  to  a  slight  degree  is 
possible,  but  ability  to  read  more  than  short  words  of  a  few 
letters  is  rarely,  if  ever,  attained.    But  the  sufferers  are  un- 
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objectionable  in  their  habits,  although  quite  unable  to  earn 
their  own  living,  and  are  merely  pleasant  and  affectionate 
imbeciles. 

Etiology. — From  the  nature  of  the  condition  and  the  fact 
that  its  features  are  present  at  the  time  of  birth  it  would 
appear  that  there  is  some  agent  at  work  interfering  with 
development  from  a  very  early  period  of  intra-uterine  life. 
Whether  this  is  the  result  of  some  defect  inherent  in  the 
embryo  or  a  result  of  parental  disease  we  do  not  know. 
Occasionally  Mongolism  is  present  as  an  isolated  phenomenon 
in  an  otherwise  healthy  family,  just  as  sporadic  cretinism 
mav  be.  Some  observers  have  noted  it  in  the  last  member 
of  large  familios  which  may  have  no  other  diseased  member. 
Others  have  been  inclined  to  invoke  syphilis  as  an  under- 
lying factor,  regarding  the  condition  as  a  parasyphilitic 
degeneration  or  non-development.  Dr.  Sutherland  in  his 
twenty-five  cases  had  definite  evidence  of  syphilis  in  eleven 
and  suspected  it  in  three  more.  It  is  certainly  a  very 
striking  proportion.  From  his  own  observations  the  writer 
is  not  inclined  to  attach  such  importance  to  it  as  Dr. 
Sutherland  does,  yet  it  is  difficult  not  to  suspect  its  influence 
if  more  extensive  statistics  should  bear  out  these  figures. 
It  is  conceivable  that  the  growth  and  development  of  the 
embryo  may  be  interfered  >vith  in  definite  directions  from 
different  causes,  and  it  is  quite  likely  that  parental  syphilis 
may  be  one  of  those  causes.  And  the  fact  stated  above, 
that  it  sometimes  occurs  in  the  last  member  of  a  perhaps 
large  and  otherwise  healthy  family,  would  suggest  defective 
vital  endoAvmient  as  a  cause  of  the  condition. 

Pathnlofjy  (Did  morbid  anatomy. — From  what  has  already 
been  said,  it  will  be  clear  that  no  grave  morbid  changes 
are  likely  to  be  discerned  underlying  the  menta^l  and  physi- 
cal peculiarities  described.  The  changes  in  the  joints  or 
ligaments,  the  deformity  of  the  little  fingers,  the  subnormal 
temperature  and  the  cardiac  defects  are  all  signs  of  the 
defective  development  which  underlies  the  condition.  But 
it  cannot  be  said  that  any  definite  change  in  the  central 
nervous  system  has  yet  been  found  which  explains  these 
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defects.  The  small  size  of  the  base  of  the  skull  in  the 
antero-posterior  direction  has  been  referred  to.  This,  as  has 
been  shown  by  Fraser,  who  examined  the  skull  of  a  female 
patient  who  died  at  the  age  of  40,  does  not  depend  upon 
the  early  ossification  of  any  of  the  sutures.  On  the  other 
hand,  the  structures  at  the  base  of  the  brain  have  been 
found  by  Wilmarth  to  be  unusually  small,  the  defect  show- 
ing itself  in  the  pons  and  medulla  especially.  Sutherland 
found  a  similar  condition  in  a  case  which  he  examined. 
Such  a  defect  might  certainly  explain  the  smaller  size  of 
the  basal  bony  structures,  and  it  is  not  improbable  that  it 
will  be  found  to  be  associated  with  defects  in  the  cellular 
groups  not  only  at  the  base,  but  also  in  the  cortex  cerebri. 
At  least  such  a  condition  of  obvious  want  of  development 
in  certain  parts  of  the  nervous  system  indicates  a  line  of 
investigation  which  may  throw  much  light  on  the  true 
nature  of  this  condition. 

The  diagnosis  of  the  condition  is  not  difficult  when  one 
is  at  all  familiar  with  the  type.  The  resemblances  to 
cretinism  have  already  been  mentioned.  The  differences 
are  distinct.  In  Mongolism  the  condition  is  present  at  birth, 
the  infants  are  smiling,  grimacing,  and  good-natured,  and 
the  skin  is  natural.  The  characteristic  condition  of  the 
palpebral  fissures  has  already  been  alluded  to,  and  also  the 
condition  of  the  lips  and  tongue,  and  of  the  little  fingers. 
Congenital  heart  defects  are  common,  whereas  in  cretinism 
they  are  rare.  Cretins,  too,  are  dull  and  impassive,  with 
dry  skin  and  thick  immobile  lips  and  a  mental  condition  by 
no  means  placid.  As  Sutherland  remarks,  "the  smiling 
face  of  the  Mongolian  imbecile  suggests  the  possession  of 
some  secret  source  of  joy,  while  the  somewhat  sad  counte- 
nance of  the  cretin  suggests  the  cherishing  of  a  secret 
sorrow." 

The  prognosis  is  essentially  bad.  No  cure  is  to  be  hoped 
for,  and  while  the  educability  varies  in  different  cases  it  is 
never  great  in  degree.  The  physical  conditions  of  defective 
vitality  and  strength  also  are  such  as  to  predispose  to 
disease   (especially  respiratory  troubles)   and  early  death. 

22 
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Many  of  the  children  die  in  infancy  from  diarrhoea.  And, 
even  if  infancy  and  childhood  are  passed  and  adult  life  is 
reached,  the  same  mental  condition  persists,  and  is  also 
associated  with  physical  weakness,  rendering  survival  to 
anything  like  advanced  age  almost  impossible. 

Treatment  by  antisyphilitic  remedies,  by  thyroid,  thymus, 
and  other  drugs,  is  quite  inefficacious.  Indeed,  the  only 
measures  to  be  adopted  are  measures  of  general  hygienic 
care,  and  for  the  mental  state,  the  educative  influences  which 
are  found  at  their  best  in  special  institutions.  The  cardiac 
condition  gives  rise,  as  a  rule,  to  no  symptoms,  and  the 
signs  of  its  presence  usually  become  less  marked  as  the 
child  grows. 


ACHONDROPLASIA 

This  is  a  condition  to  which  the  above  name  is  now  that 
most  commonly  applied,  characterised  by  the  large  size  of 
the  head  and  the  shortness  of  the  limbs,  both  upper  and 
lower,  resulting  in  a  condition  of  dwarfism  of  a  character- 
istic type.  Whatever  justification  is  needed  for  its  inclusion  in 
a  work  like  this  must  be  sought  for  in  the  fact  that  it  is  appa- 
rently a  condition  depending  upon  mal-development,  and  that 
it  has  points  of  similarity  to  cretinism,  so  striking  as  to  have 
occasionally  led  even  good  observers  into  an  erroneous  diag- 
nosis.    Parrot,  in  1878,  was  the  first  to  describe  the  disease 
clinically,  and  to  insist  upon  the  origin  of  the  deformities 
in  a  defect  in  the  development  of  the  cartilaginous  bones. 
Previous   to   this   the   condition   had    been   described    by 
anatomists  and  by  obstetricians  merely  from  premature  or 
still-born  children,  and  had  been  regarded  as  a  kind  of 
"  foetal  rickets,^'  differing  essentially  from  ordinary  rickets 
in  the  characters  of  the  deformities  produced,  and  in  the 
fact  that  these  were  actually  present  at  birth.     Already, 
in  1856,   Virchow  had   his   attention   occupied  by  certain 
foetuses    with    unusually   large    heads    and    short    limbs. 
Winkler,  in   1871,  distinguished  the  condition  from  ordi- 
nary rickets,  and  suggested  the  name  of   rachitis  micro- 
melia,     Depaul  also  insisted  upon  the  necessity  of  distin- 
guishing the  two  diseases.     Other  observers,  Miiller,  Porak, 
Knebbing,  Marchand,  Pierre  Marie,  and  Kaufmann,  also 
wrote  on  the  subject,  the  last-named  suggesting  the  name 
of    Chondrodystrophia  foetalis.     This,    however,    is    more 
cumbrous,  and  has  no  particular  advantage  over  the  name 
achondroplasia,  which  ns  that  now  most  generally  used. 

The  essential  and  ob\4ous  features  of  the  condition  are 


340 


NERVOUS   DISEASES   OF   EAKLT   LIFE 


the  enlargenieiil  of  the  head  combined  with  the  shortness 
of  the  limbs.  The  trunk  ia  practieally  normal  and  of  a 
aize  suited  to  an  individual  of  much  higher  stature.     These 
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characteristics  are  very  well  brought  out  by  Pierre  Marie, 
who  contrasts  the  various  measurements  in  two  cases  of 
achondroplasia  with  those  in  a  nonnal  child  of  8.  It 
will  be  sufficient  if  one  of  the  Hubjects  of  achondroplasia 
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be  used  for  comparison.  This  was  a  man  aged  47  years, 
whose  height  was  122  centimetres  compared  with  116  in  a 
child  of  8.  In  the  child,  the  upper  limb,  from  the  acromion 
to  the  tip  of  the  middle  finger,  measured  51*5  c. ;  in  the 
patient  of  47  the  corresponding  measurement  was  44*2  c. 
This  shortening  is  apparently  the  result  of  disproportionate 
shortening  of  the  upper  arm  as  compared  with  the  forearm, 
for  whereas  in  the  child  of  8  the  upper  arm  is  21  c.  and 
the  forearm  17*5  c,  in  the  adult  patient  \Wth  achondro- 
plasia the  upper  arm  is  13  c.  and  the  forearm  17*7  c. 
Similarly  in  regard  to  the  lower  limbs.  In  the  child,  from 
the  great  trochanter  to  the  sole  the  measurement  is  58  c, 
in  the  patient  51  c,  and  here,  again,  the  greater  shortening 
of  the  thigh  as  compared  with  the  leg  is  quite  obvious. 
In  the  child  the  thigh  is  27  c,  the  leg  26*5  c. ;  in  the  patient 
the  thigh  is  23  c.  and  the  leg  24  c.  It  is  interesting  to  com- 
pare with  this  the  trunk  measurements  from  the  pubis  to  the 
episternal  notch.  In  the  child  this  is  34*5  c,  whereas,  in 
the  achondroplasic  patient  it  is  47*5  c.  It  wall  be  at  once 
seen  that  with  limbs  in  proportion  to  his  trunk  this  patient 
would  really  have  been  above  the  ordinary  height. 

In  regard  to  the  head  also,  the  measurements  were  very 
instructive.  In  the  case  to  which  reference  has  already 
been  made  the  circumference  was  67  c.  The  transverse 
diameter  was  25  c,  and  the  antero-posterior  the  same,  giving 
a  cephalic  index  of  100,  which  is  a  figure  practically  unique. 
As  to  the  characters  of  the  head,  it  resembles  very  closely 
a  hydrocephalic  head,  being  rounded  with  very  well  marked 
frontal  and  parietal  bosses.  The  face  is  not  relatively  so 
small  as  one  would  expect.  The  features  are  large,  the  nose 
•  at  its  root  flat  with  a  big  extremity  and  gaping  nostrils. 
The  palatal  arch  varies,  being  sometimes  small,  sometimes 
apparently  normal.     The  teeth  show  nothing  unusual. 

Certain  other  peculiarities  should  be  referred  to.  Lor- 
dosis in  the  lumbar  region  is  almost  invariable.  Possibly 
this  accounts  for  the  tilting  of  the  pelvis  which  is  so  often 
present,  and  which  has  probably  some  relation  to  the 
frequent  difficulties  with  labour  to  which  reference  will  be 
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made  presently.  The  upper  iimbs  also  aeem  to  have  their 
attachment  at  a  level  posterior  to  that  which  is  usual,  sn 
that  they  fieem  tn  hang  back  very  much. 


Fio.  28.— Tha 


The  peculiarities  of  the  hands  are  very  striking  and  con- 
stant. They  are  reduced  in  all  their  dimensions  and  the 
fingers  are  almost  equal  in  size.  The  ring  finger  seems  to 
be  on  a  posterior  level  to  the  others,  so  that  it  is  partly 
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concealed  from  the  front  by  its  neighbours.  One  very 
striking  peculiarity  is  the  fact  that  when  the  fingers  are 
extended  they  are  not  approximated  except  at  their  meta- 
carpal extremities,  and  so  at  their  distal  extremities  there  is 
an  interval  between  them.  This  deformity  has  been  named 
the  main  eii  trident.  This  condition  may  be  compared  with 
the  tendency  usually  present  in  patients  suffering  from  this 
disorder  to  have  the  upper  limbs  more  or  less  separated 
from  the  trunk  even  if  hanging  down — the  result,  apparently, 
of  the  large  size  of  the  head  of  the  humerus.  The  lower 
limbs  themselves  are  curved  as  in  rickets,  but  the  curvature 
seems  to  be  the  result,  not  so  much  of  actual  bending  of  the 
bones,  as  if  there  were  softening,  but  rather  of  a  displace- 
ment at  or  about  the  level  of  the  knee  of  the  two  parts  of 
the  lower  limb.  There  is  little  or  no  bending  of  the  upper 
limbs.  The  tendency  to  keep  them  not  quite  approximated 
to  the  trunk  has  already  been  alluded  to. 

The  muscular  development  of  these  cases  is  usually  ex- 
tremely good,  and  the  short  thick-set  body  with  marked 
musculature  gives  an  appearance  of  strength  which  is  not 
altogether  deceptive.  The  weight  of  the  body  is  also,  as 
a  rule,  much  greater  than  one  expects,  probably  because  of 
the  greater  density  of  the  shortened  bones.  The  sexual  power 
varies.  Occasionally  the  sexual  organs  are  infantile,  but  some 
cases  have  undoubtedly  been  quite  normally  developed,  and 
more  than  one  achondroplasic  woman  has  had  a  child. 

In  regard  to  intellectual  features  a  few  words  will  suffice. 
In  all  cases  there  seems  to  be  a  lowering  of  intelligence ; 
in  some  this  is  so  marked  as  to  justify  a  description  of  the 
patient  as  weak-minded.  But  even  in  those  in  whom 
intellectual  development  has  gone  so  far  as  to  make  it 
possible  for  the  patient  to  read  or  write,  the  level  of  intelli- 
gence attained  is  always  a  low  one  and  not  usually  suffi- 
ciently high  to  enable  the  patient  to  earn  his  own  living. 

Etiology. — The  condition  seems  to  arise  between  the  third 
and  sixth  month  of  foetal  life.  Apparently  the  ossification 
which  should  go  on  in  cartilage  in  the  long  bones  ceases, 
while  the  bone  seems  to  go  on  developing  normally  from 


344  NERVOUS    DISEASES   OF    EARLY    LIFE 

the  periosteum.  Hence  the  disproportion  which  undoubt- 
edly exists  between  the  length  and  the  thickness  of  the 
long  bones.  On  the  other  hand,  the  bones  which  are  deve- 
loped without  passing  through  a  cartilaginous  stage— -the 
clavicles,  ribs,  frontal  and  parietal  bones,  etc. — attain  to 
normal  form  and  dimensions,  and  hence  arises  the  dispro- 
portion between  the  trunk  and  the  limbs.  The  cause  of 
this  dystrophy  of  the  primordial  cartilage  we  do  not  know. 

In  reference  to  heredity  it  should  be  mentioned  that  the 
cases  of  achondroplasia  are,  as  a  rule,  isolated  instances  of 
this  peculiarity  in  a  family  otherwise  healthy,  the  patient's 
brothers  and  sisters  being  usually  of  normal  stature  and 
development.  There  is  no  doubt  that  there  have  been 
instances  in  which  an  achondroplasic  woman  has  had  a 
child  with  the  same  conditions  present.  In  some  cases  the 
child  has  had  to  be  delivered  by  Csesarean  section,  and  it 
is  possible  that  but  for  the  deformity  and  tilting  of  the 
pelvis  already  alluded  to  such  women  might  reproduce 
several  children  with  the  same  disease  or  deformity.  If 
this  were  so,  it  would  justify  the  analogy  to  which  some^ 
authors  have  drawn  attention  between  achondroplasia  in 
man  and  the  curious  anomalies  characterising  such  dogs  as 
bassets  or  dachshunds,  in  which  the  body  is  long  and  well- 
developed,  yet  in  which  the  limbs  are  very  short  and  the 
individual  bones  much  stunted  and  bent. 

Diagnosis, — ^When  one  is  once  familiar  with  the  appear- 
ance of  a  patient  with  achondroplasia,  its  recognition  is  not 
difficult.  The  mistake  has  been  made  of  regarding  it  as 
simple  rickets,  but  a  consideration  of  the  actual  condition 
and  of  the  history  will  prevent  such  an  error.  Cases  have 
also  been  taken  to  be  a  form  of  cretinism,  and  such  a  mis- 
take might  easily  be  made.  But  a  consideration  of  the 
peculiar  deformities  in  achondroplasia  and  of  the  appear- 
ance and  general  physical  condition  in  cretinism  will  prevent 
such  an  error. 

Prognosis, — This  is,  of  course,  bad  so  far  as  any  hope  of 
cure  is  concerned,  and  it  is  not  likely  that  any  form  of 
treatment  will  be  found  to  modifv  the  condition. 
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A  CONSIDERABLE  number  of  cases  have  now  been  recorded 
of  what  has  been  called  "  migraine  with  recurrent  paralysis 
of  the  third  nerve/'  Charcot  designated  them  with  the 
name  migraine  ophthalmoplegique  to  distinguish  them  from 
the  ordinary  cases  of  migraine  with  visual  symptoms — 
migraine  ophthalmique,  but  it  is  probably  bettor  to  dissociate 
altogether  from  such  cases  the  name  "  migraine,"  which  has 
a  definite  clinical  connotation.  In  no  case  of  true  migraine 
in  which  any  of  the  ordinary  visual  symptoms  has  been  pre- 
sent— hemianopia,  fortification  lines,  etc. — has  third  nerve 
paralysis  ever  been  described ;  and  conversely  in  no  case 
of  unilateral  headache  with  third  nerve  paralysis  have  any 
of  these  visual  symptoms  been  present.  So  it  is  better  to 
regard  the  cases  of  ordinary  migraine  and  of  so-called 
"  migraine  with  third  nerve  paralysis  "  as  of  distinct  varie- 
ties, and  probably  preferable  to  mark  such  a  distinction  by 
applying  the  classical  term  "  migraine  "  only  to  that  class 
of  cases  with  which  it  has  been  so  long  associated. 

8ympt(yms  and  clinical  course, — In  a  patient  in  whom 
paralysis  of  one  third  nerve  supervenes  after  a  severe  uni- 
lateral headache,  there  is  usually  the  history  that  unilateral 
headaches  of  a  somewhat  severe  character,  occasionally 
accompanied  with  vomiting,  have  been  present  for  some 
time.  After  one  of  these  headaches  it  is  found  that  the 
eyelid  on  the  affected  side  droops  over  the  eye,  and  further 
examination  reveals  the  fact  that  the  ocular  movements 
depending  upon  the  third  nerve  are  also  in  abeyance,  or  at 
least  are  interfered  with.  After  a  variable  lapse  of  days  the 
paralysis  begins  to  diminish  and  finally  may  entirely  dis- 
appear.    In  the  course  of  time  another  headache  comes  on 
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and  a  similar  paralysis  ia  re-eetablished.  This  also  may 
clear  up  completely,  or  not  quite  completely.  Each  suc- 
cessive attack  of  paralysis  usually  leaves  a  residue  of  more 
and  more  weakness,  until  finally  a  time  comes  when  com- 
plete pai-alyais  of  all  the  parts  sup]ili*'d  by  the  third  nerve 
is  established.       After   tliiw    liaf    happened    llie    unilateral 


t. — Third  nerve  pamlyaiB  iu  heiuifnuaiu.  In  tliis  puLient  t.ho 
pnrftlysia  passed  off  completely  in  three  wwkB.  Thi-rp  has  been 
fllight  recurrence  since.     From  n  phi>to(fraph  by  Dr.  Howland. 

headaches  still  persist  and  often  become  increasingly  severe. 
But  frequently  no  further  sifjns  or  sjTuptoms  are  super- 
added, and  the  patient  remains  witli  ptosis,  external  stra- 
bismus, defective  inward,  upward  and  downward  movement 
of  the  eye,  and  a  liability  to  nnilateral  headaches. 

In  some  cases,  apparently  similar  in  nature,  paralysis  of 
other  cranial  nei-ves — fourth,  fifth,  sixth,  or  seventh,  as  well 
as  of  the  third — has  been  present.     In  one  case  both  third 
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nerves  suffered,  and  a  slight  degree  of  optic  atrophy  has 
also  been  described.  Yet  by  far  the  most  common  variety — 
so  much  the  most  common  as  really  to  constitute  a  class — 
is  that  in  which  the  third  nerve  is  the  only  one  affected, 
and  that  only  on  one  side. 

Pathology  and  morbid  anatomy, — The  commonly  accepted 
pathological  explanation  of  ordinary  migraine  is  that  it  is  a 
vaso-motor  neurosis — some  vascular  condition,  probably  one 
of  spasm  of  vessels — affecting  temporarily  a  certain  area  of 
the  visual  cortex.  In  these  cases  of  hemicrania  with  third 
nerve  paralysis,  however,  as  we  have  already  said,  no  visual 
symptoms  are  present,  and  the  only  sensory  effect  is  the 
severe  pain  on  one  side  of  the  head.  The  remaining  effect 
is  a  motor  one,  the  result  of  interference  with  the  functions 
of  the  third  nerve.  Mr.  Holmes  Spicer  and  Dr.  Omierod 
have  contributed  a  very  exhaustive  paper  on  this  subject,^ 
and  have  quoted  all  the  cases  available  at  the  time  their 
paper  was  written.  It  is  a  significant  fact  that  in  all  the 
cases  in  which  there  has  been  an  opportunity  of  examining 
the  condition  post  mortem  some  morbid  condition — tumour, 
or  exudation  or  granulation — has  been  found  involving  the 
trunk  of  the  third  nerve  itself.  It  is  probable  that  in  all 
cases  in  which  third  nerve  affection  is  present  with  hemi- 
crania there  is  some  actual  change  in  the  nerve  trunk,  and 
this  condition  explains  why  the  recurrent  paralysis  so  often 
tends  to  become  a  permanent  aifection.  It  can  easily  be 
supposed  that  at  first  the  affection  of  the  nerve  may  be 
slight,  and  that  temporary  congestion  or  inflammation  may 
so  interfere  with  it  as  to  abolish  its  function  for  a  time. 
When  the  nerve  aifection  becomes  more  severe  and  more 
extensive,  the  function  of  the  nerve  will  be  more  and  more 
interfered  with,  until  it  is  finally  abolished,  and  so  permanent 
paralysis  of  the  structures  supplied  by  it  is  established. 
Such  a  pathological  explanation  corresponds  with  the  clinical 
history  of  most  of  the  cases  recorded. 

Diagnosis, — A  distinction  av^U  usually  have  to  be  made 
between  this  condition  and  one  in  which  the  third  nerve  is 
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the  seat  of  an  inflammatory — often  a  gummatous — process. 
Unilateral  headache  is  not  common  in  this  latter  class  of 
case.  It  may,  however,  be  present  with  the  paralysis,  but 
it  will  not  usually  have  been  present  as  a  recurrent  hemi- 
crania.  Third  nerve  paralysis  may  also  occur  as  an  early 
sign  of  tubercular  meningitis.  It  is  also  present  in  some 
cases  of  pontine  tumour,  but  in  neither  of  these  conditions 
is  there  likely  to  be  a  history  of  recurring  one-sided  head- 
aches, nor  is  there  likely  to  be  the  clearing  up  of  the 
paralysis  which  almost  invariably  occurs  at  first  in  these 
cases.  There  will  also,  of  course,  in  both  tubercular  menin- 
gitis and  pontine  tumour,  be  present  the  general  symptoms 
and  signs  of  each  condition. 

Prognosis, — When  once  the  diagnosis  is  made,  the  future 
of  the  patient,  at  least  as  regards  the  condition  of  the  third 
nerve,  is  necessarily  regarded  with  considerable  apprehen- 
sion. Even  if  the  initial  paralysis  has  entirely  disappeared, 
it  is  to  be  feared  that  subsequent  and  recurrent  attacks 
may  leave  the  structures  supplied  by  the  nerve  permanently 
paralysed.  The  danger  to  life  may  not  be  imminent.  That 
must  depend  upon  the  nature  of  the  morbid  process  which 
affects  the  nerve.  But  in  most  cases  it  may  be  presumed 
not  to  be  any  malignant  growth,  although,  of  course,  it 
might  easily  be  of  that  nature. 

Treatment  must  unfortunately  be  symptomatic — for  the 
sensory  symptoms,  e,g.  by  phenazone,  phenacetin,  migranin, 
etc.  It  is  probably  also  desirable,  in  some  cases  at  least,  to 
administer  iodide — either  iodide  of  sodium  or  iodide  of 
iron — on  the  chance  of  influencing  the  assumed  inflammatory 
condition  giving  rise  to  the  temporary  symptoms. 


CONGENITAL  DEFECTS  IN  OCULAR  MOVEMENTS 

There  seems  to  be  very  little  doubt  that  in  certain  families 
there  exists  a  tendency  to  the  occurrence  in  different  mem- 
bers of  a  defect  in  ocular  movements.  Cases  of  this  character 
have  been  described  by  observers  in  different  countries,  and 
in  many  instances  the  defects  have  been  very  similar.  These 
congenital  defects  are  apparently  the  result  of  developmental 
anomalies  affecting  the  ocular  muscles ;  but,  so  far  as  we 
are  aware,  no  really  searching  investigation  has  been  made 
into  the  condition  of  the  nervous  system.  The  usual 
characteristics  are  the  existence  of  ptosis,  usually  on  both 
sides.  This,  of  course,  leads  to  a  constant  wrinkling  of  the 
brows  in  the  attempt  to  raise  the  eyelids.  With  the  ptosis 
there  is  usually  associated  a  defect  in  the  upward,  and  also 
in  the  downward,  movement  of  the  eyeballs.  The  lateral 
movements  are  usually  of  moderate  extent,  and  the  best 
movement  of  all  as  a  rule  is  convergence.  Frequently  there 
is  an  appearance  of  absence  of  any  of  the  movements  effected 
by  the  oblique  muscles.  Occasionally,  however,  rotation  is 
present  of  such  a  character  as  to  indicate  the  probable 
presence  of  one  or  other,  or  both,  of  these  muscles.  As  a 
rule,  diplopia  is  not  a  symptom.  Visual  acuity  has  been 
good,  and  no  evidence  of  an  affection  of  the  internal  ocular 
muscles  has  ever  been  present.  The  children  suffering,  also, 
have  in  no  case  been  affected  with  any  of  the  usual  con- 
genital developmental  defects,  such  as  hare-lip,  cleft  palate, 
or  colobomata.  As  has  already  been  said,  the  condition,  as 
shown  by  post-mortem  examination,  has  been,  apparently, 
the  result  of  complete  absence  of  the  muscle  or  muscles  of 
which  the  movements  are  defective ;  or  if  the  muscles  have 
been  present  they  have  been  ill-developed,  of  insufficient 
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length,  or  attached  to  the  eyeball  in  an  abnormal  position. 
No  exhaustive  examination  of  the  nervous  system  in  anv 
case  has  been  made,  but  it  is  highly  probable  that  these 
muscular  anomalies  are  associated  with  defects  in  the  cells 
of  the  ocular  nuclei. 


HEREDITAEY  OPTIC  ATROPHY 

(Leber's  Atrophy) 

Several  diseases  have  alreadv  been  considered  which  are 
characterised  by  a  tendency  to  occur  in  several  members  of 
the  same  family,  and  often,  also,  to  occur  in  successive 
generations.  It  has  been  known  for  many  years  that  there 
are  cases  possessing  those  two  features,  in  which  impair- 
ment of  vision  is  the  important  morbid  condition.  In  1871 
Leber  wrote  a  most  instructive  paper  referring  to  such  con- 
ditions generally,  but  dealing  particularly,  as  a  result  of  his 
own  observation,  with  a  remarkable  series  of  15  cases, 
occurring  in  four  families.  He  mentioned  at  the  same  time 
3  cases  reported  by  von  Graefe  from  a  single  family.  In  a 
later  paper  he  added  others,  bringing  up  the  total  to  55 
cases,' occurring  in  sixteen  families. 

In  the  preliminary  part  of  his  paper  Leber  referred  to 
several  instances  previously  recorded  of  visual  aifection  of 
different  members  of  the  same  familv,  and  even  in  different 
generations.  In  one  series  a  curious  tendency  had  been 
marked  to  the  occurrence  of  the  visual  failure  in  the  dark- 
eyed  members  of  the  family ;  in  another  series  of  cases  the 
sons  became  afEected,  and  the  daughters  remained  exempt. 
But  as  all  these  cases  either  occurred  in  davs  before  the 
ophthalmoscope  was  used,  or  no  satisfactory  ophthalmoscopic 
examination  had  been  made,  they  must  be  put  on  one  side 
as  of  an  indeterminate  character,  and  not  necessarily  of  the 
same  class  as  those  which  Leber  himself  described. 

As  has  already  been  stated,  the  disease  described  by 
Leber  affected  several  members  of  the  same  family,  and 
occurred  in  several  generations.      He  found  that  it  com- 
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menced,  as  a  rule,  a  few  years  after  puberty.  In  one  case, 
however,  he  found  it  present  as  early  as  5,  and  in  another 
it  commenced  as  late  as  43.  Occasionally  no  pre\TLOus 
history  was  to  be  obtained  in  the  family,  although  several 
brothers  and  sisters  in  one  generation  might  be  affected.  In 
no  case  was  the  father  affected,  and  the  mother  only  in  two 
cases;  and  he  found  that  males  were  almost  exclusively 
affected,  although  the  disease  was  transmitted  through  the 
female  line,  so  that  in  some  instances  children  born  of  the 
same  mother,  but  by  different  fathers,  were  found  to  be 
affected.  No  definite  history  of  consanguinity  in  the  parents 
was  obtained,  and  if  it  did  occur  it  must  have  been  so 
unusual  as  not  to  be  of  very  much  consequence  in  deter- 
mining the  etiology. 

The  dimness  of  vision  was  usually  of  sudden  onset,  the 
impairment  often  became  intense  in  a  few  days  or  weeks,  and 
there  was  seldom  any  headache  or  other  associated  symptom. 
Occasionally  there  were  subjective  sensations  of  light  or 
colour,  and  in  addition  to  the  true  visual  affection  it  was 
found  that  the  colour-vision  was  either  abolished  or  much 
diminished.     The  ophthalmoscopic  appearance  consisted  in 
a  haziness  at  the  margin  of  the  disc,  the  vessels  were  normal 
in  size,  or  appeared  even  a  little  larger  than  usual,  there 
were  white  lines  along  their  margins,  occasionally  there 
were  spots  or  streaks  in  the  fundus.    Pallor  of  the  disc  suc- 
ceeded the  disturbance  of  vision,  and  became  distinct  when 
the  visual  defect  was  at  its  height.  The  impairment  of  vision 
might  remain  permanent  and  unaltered.  It  frequently,  how- 
ever, underwent  a  certain  degree  of  improvement,  and  in 
three  cases  occurring  in  one  family,  complete  recovery  was 
said  to  have  taken  place.     In  some  of  those  cases  certain 
tendencies  to  nervous  disturbance  were  present,  such  as 
tremor,  vertigo,  or  even  fits.     In  every  case  organic  cere- 
bral disease  could,  it  is  said,  be  excluded.     Both  eyes  were 
affected  in  all,  unequally  as  a  rule,  and  the  affection  of  one 
occurred  before  that  of  the  other. 

Since  Leber's  time  cases  of  a  similar  character  have  been 
described  by  Fuchs,  Higgins,  Norris  (of  Boston),  Habershon, 
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and  others.  It  may  be  stated  that  the  only  definite  addition 
to  our  knowledge  in  reference  to  the  disease  is,  that  it  may 
occur  in  even  more  than  the  three  generations  mentioned  by 
Fuchs,  and  that  a  mother  may  convey  it  to  a  daughter,  she 
herself  having  been  affected.  Its  relation  to  toxic  conditions, 
such  as  those  induced  by  tobacco  and  glycosuria,  has  not 
yet  been  made  perfectly  clear.  The  disease,  in  short,  is 
characterised  by  its  occurrence  in  different  members  of  a 
family,  by  its  occurrence  in — as  many  as  five — successive 
generations ;  by  its  predominating,  but  not  exclusive,  affec- 
tion of  males,  and  by  its  preference  for  transmission  in  the 
female  line.  The  ophthalmoscopic  appearances  are  not  usually 
attended  with  any  severe  nervous  disturl)ance,  are  character- 
ised in  the  early  stage  by  signs  of  slight  neuritis,  followed  by 
pallor  and  other  evidences  of  atrophy,  and  accompanied  with 
considerable  impairment  of  vision.  Apparently  this  loss  of 
vision  does  not  go  on,  in  many  instances,  to  complete  blind- 
ness, and  in  many  cases  there  is  a  tendency  towards  improve- 
ment. No  definite  evidence  of  organic  nervous  disease  is 
present  in  the  great  majority  of  cases,  although  occasionally, 
in  isolated  instances,  epileptic  fits  have  been  described,  and 
in  a  few  intense  headache  has  ushered  in  the  symptoms. 

There  is  very  little  doubt  that  in  this  disease  one  is  dealing 
with  a  more  or  less  definite  entitv  :  but  there  is  considerable 
probability  that  a  good  many  cases  have  been  included  which 
are  really  of  a  different  character.  The  question  whether  in 
some  instances  a  condition  of  retinitis  pigmentosa  was  present 
would,  of  course,  refer  especially  to  the  cases  described  before 
the  era  of  the  ophthalmoscope.  The  ophthalmoscopic  changes 
in  the  fundus  in  that  condition  are,  as  a  rule,  fairly  charac- 
teristic, so  that  now  cases  are  not  likelv  to  be  confused  with 
those  of  hereditary  optic  atrophy.  In  retinitis  pigmentosa 
also,  as  is  well  known,  night-blindness  is  one  of  the  most 
definite  features.  In  hereditary  optic  atrophy,  however, 
the  vision  does  not  seem  to  be  worse  in  twilight.  Cases  of 
optic  atrophy  occur  in  different  members  of  the  same  family 
undoubtedly,  having  as  their  causal  background  congenital 
syphilis.     No  doubt   some   of    the    cases   that   have   been 
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described  as  cases  of  hereditary  optic  atrophy  are  really 
cases  of  congenital  syphilis  with  optic  atrophy.  These  have 
already  been  referred  to  in  the  article  on  juvenile  general 
paralysis,  and  will  be  referred  to  again  in  the  article  on 
hereditary  tabes  dorsalis. 

The  relation  of  the  disease  to  epilepsy  is  by  no  means 
definite ;  and  with  regard  to  the  cases  in  which  insanity  has 
been  alleged  as  an  associated  condition,  it  is  not  improbable 
that  these  have  really  been  cases  of  juvenile  general  para- 
lysis. It  is  exceedingly  difficult  to  say  definitely  what  the 
relation  of  tobacco  is  to  this  disease.  In  manv  of  the  cases 
described  there  has  undoubtedly  been  excessive  use  of 
tobacco :  in  many  others  the  influence  of  tobacco  could  be 
excluded.  One  other  fact  has  to  be  borne  in  mind  also; 
and  that  is,  that  in  cases  of  diabetes  mellitus,  even  when 
the  sufferer  does  not  use  tobacco,  and  does  not  take  alcohol, 
characteristic  scotomata  for  colour  may  be  present.  In 
cases,  also,  of  diabetes  insipidus,  optic  atrophy  frequently 
occurs  'y  and  the  same  is  true  of  cases  of  disseminated  scler- 
osis. In  these  also  colour  scotomata,  identical  with  those  of 
tobacco,  may  occur  in  non-smokers.  But  even  after  all 
such  possibly  complicated  cases  and  conditions  have  been 
excluded,  there  still  remains  a  fairly  large  class  of  cases  in 
which  optic  atrophy,  with  associated  visual  defect,  remains 
as  a  family  disease,  affecting  often  more  than  one  member 
of  a  family,  occurring,  it  may  be,  in  several  generations, 
and  with  a  preference  for  affecting  males  rather  than 
females.  Yet  there  is  a  tendency  to  transmission  in  the 
female  line,  just  as  in  muscular  dystrophy,  and  as  in  that 
disease  also,  isolated  cases  in  an  otherwise  healthy  family 
are  met  with,  and  although  males  suffer  more  than  females, 
the  latter  are  by  no  means  entirely  exempt. 


MICEOCEPHALY 

The  condition  of  microcephaly  is  one  concerning  which  it 
is  desirable  to  say  something,  especially  in  view  of  the  fact 
that  during  recent  years,  attempts  have  been  made  by 
operative  measures  to  remedy  wliat  is  probably  a  develop- 
mental defect  incapable  of  being  relieved  by  such  measures. 
It  must  be  recognised  that  there  are  two  distinct  varieties 
of  microcephaly:  (1)  that  condition  of  smallness  of  the 
head,  associated  with  mental  defect,  which  is  associated 
with  the  presence  of  actual  gross  structural  disease.  In 
some  cases  of  diplegia  there  is  a  condition  of  microcephaly. 
In  a  distinct  proportion  of  cases  of  infantile  hemiplegia  a 
microcephalic  defect  is  present.  In  the  former  condition 
the  smallness  of  the  head  is  more  or  less  symmetrical,  in  the 
latter  there  is  usually  flattening  in  the  frontal  or  parietal 
region  on  the  side  on  which  the  lesion  of  the  hemisphere 
causing  the  hemiplegia  exists,  and  also  in  the  occipital 
region  corresponding  to  the  opposite  cerebellar  hemisphere. 
We  have  seen  that  in  those  cases  there  is  shrinking  and 
reduction  in  size  of  the  affected  hemisphere,  and  a  corre- 
sponding and  probably  proportional  reduction  in  size  in  the 
opposite  lateral  lobe  of  the  cerebellum.  The  reduced  size 
of  the  head  in  those  regions  is  secondary  to  the  structural 
changes  in  the  intra-cranial  contents. 

(2)  The  other  variety  of  microcephaly  is  that  in  which  a 
small  and  usually  deformed  head  is  associated  with  idiocy 
and  great  bodily  weakness  which  cannot  be  described  as 
local  paralysis.  The  child^s  head  is  narrow,  there  is  a 
ridge  in  the  middle  line,  the  eyes  are  unusually  prominent, 
and  the  face  small  and  expressionless.  The  limbs  are  weak, 
there  is  usually  inco-ordination  of  movement,  the  child  is 
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unable  to  feed  itself,  is  noisy  and  dirty  in  its  habits,  is  un- 
able to  speak,  and  its  mental  condition  is  one  of  marked 
imbecility. 

Some  years  ago  it  was  supposed  that  this  condition  of 
microcephaly  was  the  result  of  premature  synostosis  of  the 
skull  bones,  leading  to  pressure  upon  and  consequent  inter- 
ference with  the  development  of  the  brain.  Operations  of 
varied  complexity  were  therefore  devised  by  Lannelongue 
and  others,  consisting  essentially  in  removal  of  parts  of  the 
skull  cap,  with  the  object  of  giving  the  brain  an  oppor- 
tunity of  expanding  and  developing.  In  some  cases  im- 
provement, it  was  asserted,  took  place,  but  it  was  soon 
recognised  that  whatever  improvement  did  occur  was  only 
such  as  might  be  expected  in  an  imbecile  child  under  the 
influence  of  such  discipline  and  training  as  it  might  receive 
in  a  hospital  or  other  institution.  And  it  is  now  generally 
acknowledged  that  operation  in  such  cases  is  not  a  measure 
which  ofFers  any  chances  of  improvement.  The  premature 
ossification  of  the  skull  is  probably  to  be  regarded  not  as  a 
cause  of  mal-development  of  the  brain,  but  rather  as  a  con- 
dition of  defective  development  associated  with  the  defec- 
tive cerebral  development,  so  that  any  operative  procedure 
on  the  skull  is  not  likely  to  result  in  improvement  of  the 
cerebral  condition. 

Microcephalic  idiots,  in  short,  are  to  be  regarded  as  the 
subjects  of  defective  bodily  development,  and  of  weak- 
mindedness,  and  as  not  likely  to  be  benefited  by  any  treat- 
ment except  such  special  education  and  disciplinary  care  as 
are  to  be  found  in  idiot  asylums.  Operation  is  not  to  be 
recommended,  for,  as  has  already  been  stated,  any  im- 
provement that  has  followed  such  operation  (and  in  no  case 
has  it  been  very  marked)  has  only  been  such  as  was  likely 
to  follow  the  special  care  and  nursing  which  the  child 
enjoyed  in  a  hospital  ward. 
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SPINAL  CORD  AND   ALLIED    DISEASES 

INFANTILE  PAEALYSIS 

(Infantile  Spinal  Paralysis,  Acute  Anterior  Poliomye- 
litis, Acute  Atrophic  Paralysis,  Essential  Paralysis 
OP  Children) 

The  disease  which  is  so  well  known  under  these  different 
denominations  was  first  described  by  Dr.  Underwood  in 
England  in  1774.  But  the  first  really  good  clinical  account 
of  it  was  given  in  Grermany  by  Heine  in  1840.  Eleven 
years  later  Ralliet  and  Barthez  described  it  in  France,  and  by 
them  the  name  "  essential  paralysis  of  children  ^' — not  really 
a  satisfactory  designation — was  first  used.  In  1865  Prevost 
first  demonstrated  the  anatomical  changes  in  the  spinal 
cord  underljong  the  clinical  symptoms,  and  soon  after  this 
Lockhart  Clarke,  Charcot,  and  Joffroy  corroborated  and 
amplified  Prevost^s  description.  In  1861  Duchenne  had 
furnished  a  characteristically  clear  clinical  description  of 
the  disease  and  had  invented  still  another  name  for  it, 
viz.,  paralysie  atrophique  graisseuse  de  Venfance,  But 
up  till  1885,  when  Drummond  published  an  account  of 
the  anatomical  changes  in  a  recent  case,  the  description 
of  the  changes  in  the  spinal  cord  consisted  only  of  an 
account  of  the  condition  found  in  old-standing  cases. 
Since  that  time  several  cases  have  been  published  in 
which  the  post-viortem  conditions  were  described  as 
they  were  found  in  patients  dying  soon  after  the  onset 
of  symptoms.  The  disease  has  received  its  most  com- 
mon name  of  infantile  paralysis  on  account  of  the 
preponderating   frequency   with    which   it   attacks    young 
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children.  The  more  anatomically  descriptive  name  of 
^^  anterior  poliomyelitis  '^  has  been  used  since  the  discovery 
by  Prevost  and  Lockhart  Clarke  that  the  grey  matter  in  the 
anterior  horns  of  the  spinal  cord  was  the  seat  of  the  morbid 
changes,  and  such  a  name  has  the  advantage  of  being 
applicable,  not  merely  to  the  disease  as  it  occurs  in  children, 
who  are  the  most  frequent  victims  of  it,  but  also  as  it  occurs 
in  those  of  maturer  years,  whom  it  also  occasionally  attacks. 

Age  and  sex, — In  120  cases  under  the  writer's  care  74 
were  males  and  46  females — a  proportion  which  shows  the 
much  more  frequent  incidence  of  the  disease  in  males  than 
in  females.  Out  of  113  patients  regarding  whom  accurate 
information  was  forthcoming,  105  cases  occurred  in  the 
first  decade  of  life,  4  in  the  second,  1  in  the  third,  2  in  the 
fourth,  and  1  in  the  sixth ;  of  the  patients  under  10  years, 
the  onset  in  33  was  in  the  first  year,  in  37  in  the  second,  in 
the  third  in  14,  in  the  fourth  in  8,  in  the  fifth  in  6,  in  the 
sixth  in  4,  in  the  seventh  in  2,  and  in  the  ninth  in  1.  It  is 
thus  seen  that  the  first  two  years  of  life  are  par  excellence 
those  in  which  the  disease  occurs.  Of  the  33  cases  occur- 
ring  in  the  first  year  of  life  9  were  under  six  months,  while 
24  were  six  months  or  over. 

It  has  been  pointed  out  by  various  authorities,  both  in 
this  country  and  in  America,  that  the  onset  of  the  disease 
is  far  more  common  in  the  hot  months  of  the  vear.  In  sixtv- 
nine  cases  it  was  possible  to  discover  the  exact  month  of  the 
onset,  and  the  result  strikingly  confirms  the  observations  of 
others.  In  January  there  were  two,  in  February  four,  none 
in  March  or  April,  in  May  three,  in  June  seven,  in  July 
sixteen,  in  August  seventeen,  in  September  six,  in  October 
six,  in  November  five,  and  in  December  three.  So  that, 
although  the  great  majority  occur  in  July  and  August, 
there  are  scattered  cases  in  most  of  the  other  months. 

The  mode  of  onset  of  the  disease  varies.  In  the  vast 
majority  it  is  ushered  in  with  malaise,  high  temperature, 
vomiting,  sometimes  severe  pain  in  the  limbs,  occasionally 
convulsion,  and  it  is  often  only  during  convalescence  that 
the  true  nature  of  the  disease  is  discovered,  on  account  of 
the  patient's  inability  to  use  a  limb.     In  a  certain  number 
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of  cases,  however,  the  onset  is  unaccompanied  by  any  con- 
Btitutional  disturbance.  The  child  goes  to  bed  apparently 
well  in  the  evening,  and  is  found  to  have  one  or  more  limbs 
in  a  state  of  flaccid  paralysis  in  the  morning.  In  such  cases 
there  is  usually  no  pain.  In  another  series  of  cases — not  a 
large  one — the  paralysis  succeeds  some  fall  or  other  acci- 
dent. Soroetimes  the  onset  of  the  paralysis  is  immediate, 
as  in  one  case  in  which  there  was  dislocation  of  one  of 
the  paralysed  limbs.  Occasionally  the  paralysis  succeeds 
the  accident  after  an  interval  of  a  few  hours,  as  iu  a  ca-se 
in  which  the  patient  fell  and  twisted  a  leg,  but  was  able 
almost  at  once  to  resume  its  play.  Next  morning  the 
affected  limb  was  paralysed.  Occasionally  the  paralysis 
succeeds  over-exertion,  as  in  the  case  of  a  child  of  3  years, 
who,  the  day  after  a  long  and  fatiguing  walk  of  eight  miles, 
was  found  to  have  paralysis  of  both  lower  limbs.  Some- 
times the  paralysis  closely  follows  a  severe  fright. 

The  relation  of  infantile  paralysis  to  other  diseases  is 
uncertain.  In  three  of  the  writer's  cases  it  is  said  to  have 
Iteen  an  effect  of  rheumatic  fever,  but  as  this  was  unaccom- 
panied by  swelling  of  joints  or  other  unequivocal  sign  of  acute 
rheumatism,  it  is  possible  that  the  pains  in  the  limbs,  which 
are  so  often  present  at  the  onset  of  uncomplicated  infantile 
paralysis,  may  have  been  by  mistake  regarded  aa  rheumatic 
pains.  In  only  one  case  did  the  onset  follow  measles,  and 
in  one  it  is  said  to  have  followed  influenza.  This  name  is 
now  applied  to  so  many  somewhat  indefinite  feverish  con- 
ditions that  it  would  not  be  justifiable  to  attach  any  im- 
portance to  a  single  case.  In  one  case  the  onset  occurred 
during  convalescence  from  diphtheria,  and  in  another  it 
followed  an  illness  characterised  by  delirium  with  head 
retraction.  Convulsions  are  usually  mentioned  as  an  occa- 
sional accompaniment  of  the  onset  of  this  illness.  Tliey 
were  present  in  five  cases.  Such  convulsions  are  to  be 
regarded  as  either  reflex  or  as  a  result  of  the  cause  of  the 
paralysis  affecting  temporarily,  cerebral  structures.  Con- 
sidering how  slight  may  be  the  exciting  cause  of  reflex  cou- 
vulsion  in  all  children,  but  especially  in  rachitic  children. 
Bach  as  are  most    London  children   from  whom   hospital 
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statistics  are  drawn,  it  is  not  unlikely  that  the  convtilsiona 
in  those  cases  are  most  properly  to  Tie  regarded  as  reflex. 

Course  and  complicaticnij: — As  has  already  been  stated, 
the  condition  of  paralysis  is  often  only  recognised  when  the 
general  constitutional  symptoms  are  beginning  to  pass  off 
and  the  child  attempts  to  resume  its  former  amusements. 
It  is  then  found  to  have  impairment  of  the  nj|5vement  of 
one  or  more  limbs.  As  regards  the  parts  which  suffer,  there 
are  accurate  notes  in  115  cases.  From  these  it  appears  that 
in  fifty-two  cases  one  leg  waw  affected — the  left  in  thirty- 


four,  the  right  in  eighteen, — and  in  forty-three  both  legs. 
Of  these  forty-three  one  had,  in  addition  to  the  affection  of 
both  leg.s,  an  affection  of  the  left  thenar  eminence  and  the 
left  arm  as  well,  one  of  the  left  arm,  one  of  both  hands, 
three  of  the  right  arm,  and  one  of  both  hands,  the  right 
more  than  the  left.  In  eighteen  the  ai-ms  only  were  affected, 
the  left  in  eight — in  one  of  these  the  face  was  temporarily 
affected — the  right  in  seven  and  both  arms  in  three.  Two 
patients  had  one  arm  and  one  leg  affected,  one  the  right 
arm  and  left  leg,  and  one  the  left  arm  and  left  leg.  From 
"'■ese  various  particulars  only  one  definite  fact  stands  out, 
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viz.,  that  tlif  lower  limbs  suffer  much  more  fre<jueiitly  than 
the  upper.  In  only  three  wa-s  there  any  definite  affection 
of  the  sphincters,  and  in  none  was  this  permanent.  In  the 
cases  in  which  both  lepa  wen?  affected  one  always  suffered 
more  than  the  other,  and  in  the  cases  in  which  one  leg  was 
affected  the  knee-jerk  was  usually  lost.  But  in  three  cases 
the  leg  below  the  knee  only  had  suffered,  and  the  knee-jerk 
was  preserved — a  fact  which  completely  disproves  the  state- 
ment occasionally  made  that  in  a  leg  affected  by  infantile 
paralysis  the  knee-jerk  ts  always  lost.     The  fact  is.  that  if 


leg,  CAUsiu);  tulipes  culcaDctid.      Mr.  J)ickai:>n  Cltirke' 


the  vastus  internus  escapes,  the  knee-jwk  will   almost  cer- 
tainly be  present. 

The  affected  limb,  or  part  of  a  limb,  is  then  found  to  be 
paralysed ;  there  is  unusual  flaccidity  of  the  muscles,  a^  a 
rule  without  pain  or  discomfort.  In  some  cases  there  is 
severe  pain  in  the  affected  parts  at  tirat,  and  this  may 
occasionally  persist  for  some  time.  The  paralysed  part  is 
cold  and  deeply  cyanosed,  but  there  is  never  persistent 
sensory  impairment.  If  slight  aiieesthesia  is  present  at  first, 
as  it  occasionally  is,  it  is  only  temporary.  Contractures  are 
apt  to  become   established  because   of  the   unantagonised 
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contraction  of  the  healthy  mnscles,  and  various  forms  oM 
talipea  may  develop  according  to  the  muscleB  affected.    I^ 
the  affected  muscles  are  now  tested  by  the  faradic  current_ 
there  ia  found  to  he  eitlier  complete  absence   of   faradic 
reaction  in  them  or  very  great  diminution  in  the  respouse, 
The    galvanic    reaction,    however,   will    probably    persist, 


FiO.  y;;. — ^Infantilu  parolyeiij,  nffuftiug  upper  limbs,      i'roui  a  photo- 
grapb  by  Dr.  Collier. 

and  there  may  be  an  altered  polar  reaction,  A  typical 
case  of  infantile  paralysis  is  thus  characterised  by  wast- 
ing of  muscles,  accompanied  by  diminution  in  the  size  of 
the  [bone,  and  perhaps,  although  not  invariably,  shortening 
of  the  limb,  loss  of  faradic  reaction  in  the  muscles,  cold- 
ness and  cyanosis  of  the  affected  liinb,  loss  of  the  reflex 
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action,  if  the  muscles  subserving,  it  are  involved,  complete 
retention  of  the  sensory  functions  and  the  presence  of  a 
certain  degree  of  contracture  in  the  muscles  which  are 
least  affected,  and  consequent  deformity  of  the  limb. 

As  regards  the  course  of  the  disease  it  must  be  recognised 
as  a  general  rule  that  the  paralysis  is  at  first  always  more 
severe  and  extensive  than  it  subsequently  proves  to  be. 
The  presumption  is  that  at  first,  probably  on  account  of 
inflanMnatory  exudation  and  congestion,  the  function  of 
certain  structures  is  temporarily  placed  in  abeyance,  and  as 
soon  as  the  acute  process  has  subsided  these  temporarily 
impaired  structures  are  able  to  resume  their  function.  The 
same  mechanism  may  probably  also  be  invoked  to  account 
for  the  occasional  occurrence  of  sensory  impairment  in  an 
early  stage.  Such  impairment,  as  has  already  been  stated, 
is  never  permanent,  and  it  is  likely  that  its  temporary 
presence  is  the  result  of  transient  interference  with  sensory 
structures  in  the  cord.  The  occasional  transient  affection 
of  the  sphincters  is  also  probably  to  be  similarly  accounted 
for.  The  occasional  presence  of  severe  spontaneous  pains 
in  the  limbs  affected  and  of  tenderness  to  touch  and  during 
movement  is  a  fact  of  importance  and  significance  in  this 
disease.  Sir  William  Gowers  associates  such  pains  with 
the  probable  occurrence  of  changes  of  an  inflammatory 
character  in  the  peripheral  nerves  simultaneously  with  the 
changes  in  the  cord  to  be  presently  alluded  to.  Cases  have 
been  described  in  children  in  which  there  was  paralysis 
with  such  pains,  from  which  complete  recovery  has  taken 
place,  and  the  suggestion  has  naturally  been  made  that  in 
such  cases  it  is  not  unlikely  that  a  purely  neuritic  condition 
has  been  present.  For  it  is  rare  to  get  complete  recovery 
in  cases  in  which  there  is  strong  evidence  of  an  affection  of 
the  anterior  horns. 

Of  complications  in  the  acute  stage  the  most  common  is 
bronchitis,  and  this  may  become  a  serious  danger  to  life. 
Convulsions  have  already  been  referred  to  as  occurring 
occasionally  in  connection  with  a  feverish  onset.  Of  com- 
plications in  the  later  stage  the  only  one  that  may  be  men- 
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tioned  is  the  rare  condition  in  which  a  chronic  degeneratioi 
of  anterior  horn  cells — with  consequent  atrophy  of  muscle 
— progressive  muscular  atrophy — is  superimposed  upon 
cord  injured  by  an  attack  of  acute  anterior  poliomyelitis  ii 
early  life.     This  is  rare,  as  has  been  said,  but  ought  to  b( 
kept  in  mind. 

Pathology    and   etiology. — The   pathology   and    etiolog}    m^ 
are  necessarily  bound  up  together.     When  we  regard  th( 
conditions  under  which  the  symptoms  of  the  disease  ar^" 
manifested — in  otherwise  healthy  children,  nearly  alwayj:? 
during   hot   weather,  usually  with   a   feverish   onset,  ani 
occasionally  with  severe  pains — it  is  difficult  to  escape  from 
the  conviction  that  we  are  dealing  with  a  toxic  disease  in 
which  there  is  some  local  lesion.     What  adds  probability  to 
such  a  view  is  the  occurrence  of  this  disease  occasionally  in 
epidemics — in  one  of  which  at  least  not  only  human  beings 
but  also  the  lower  animals  suffered — and  the  occurrence  of 
the  same  disease  simultaneously  in  more  than  one  member 
of  the  same  family.     It  would  seem  as  if  temporary  climatic 
conditions,  together  with,  perhaps,  some  individual  favour- 
ing state,  the  nature  of  which  we  do  not  know,  gave  rise  to 
a  set  of  conditions  in  which  the  inateries  viorbi  was  able  to 
become  active.  It  need  scarcely  be  pointed  out  that  in  these 
respects  the  disease  is  very  similar  to  many  others  of  the 
infantile  diseases.     It  may  be  objected  to  such  a  view  that 
it  fails  to  account  for  those  cases  in  which  a  local  injury  is 
followed  by  a  diseased  condition  in  the  spinal  cord.    It  may 
also  be  objected  that  some  cases  at  least  recover  completely 
in  spite  of  severe  initial  pain  and  temporary  paralysis.     No 
doubt  the  former  class  of  cases  are  not  easily  accounted  for 
without  invoking  theoretical  considerations  of  some  com- 
plexity. The  latter,  however,  may  be  more  easily  accounted 
for  by  supposing  either  that  the  poison  exerts  an  influence 
on  the  peripheral  structures  only,  or  that  the  sensory  sym- 
ptoms are  the  result  of  an  unusual  restriction  of  the  spinal 
cord  lesion  to  sensory  structures  in  it.  That  such  structures 
are  affected  together  with  motor  structures  will  be  evident 
presently  when  we  deal  with  the  morbid  anatomy.     The 
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occasional  restriction  of  tlie  disease  to  sensory  structures 
calls  for  no  essential  change  in  our  conception  of  the  morbid 
process.  It  may  also  be  stated  in  reference  to  the  cases  in 
wMch  local  injury  is  followed  by  paralysis  of  central  origin, 
that  such  cases  of  local  injury  determining  changes  in  central 
structures  are  by  no  means  unknown  in  other  diseases,  such 
as  alcoholic  peripheral  neuritis  and  perhaps  even  more 
strikingly  in  tubercular  meningitis,  general  paralysis  of  the 
insane,  and  tabes  dorsalis. 


Fio.  33. — Acute  nntcrior  poliotuyelitis  in  the  adult ;  inflamuin- 
tion  and  enudation  in  anterior  horn  in  cervical  region.  The 
opposite  horn  was  aiimlarly  affected.     Dr.  R.  T.  liVilliamson's 


Morbid  anatomy. — The  moi-bid  anatomy  of  this  condition 
has  to  be  considered  in  two  aspects  :  (1)  The  changes  which 
are  found  in  the  central  structures  and  the  peripheral  organs 
when  the  paralysis  has  existed  for  a  jieriod  of  months  or 
years ;  (2)  the  changes  present  in  cases  in  which  an  oppor- 
tunity of  examination  has  been  afforded  in  the  first  few 
months  of  the  illness. 

Charcot  in  1879  formulated  the  hypothesis  that  the  disease 
was  a  primary  parenchymatous  degeneration  of  the  nerve- 
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cells,  the  changes  in  the  interstitial  tissue  being;  regarded 
by  him  as  secondary.  This  theory  waa  founded  upon  the 
observation  of  cases  of  long  standing.  Ten  yeara  later 
Rositer  examined  three  recent  cases  and  described  accn- 
rately  the  changes  met  with  in  the  ganglion  ceils  and  inter- 
stitial tissue-  His  observationa  led  him  to  confinn  Charcot's 


Fia.  34. — TransTerse  sf^tion  of  lumbnr  region  in  the  cord  of  a 
child  who  die^d  thirteen  days  after  the  onset  of  infnntilo  para- 
lytia.  showing  thrombosed  veai!elB  with  perivafiuular  exudation 
iLud  scattered  hEemorrha^a.  From  a  Auwing  made  from  one 
of  biH  own  Sfctiona  and  kindly  lent  by  Dr.  F.  E.  Batten. 

iheory.  Rogers  and  Damasehino  from  observations  on  recent 
cases  concluded  that  the  disease  was  a  primary  interstitial 
myelitis.  Pierre  Marie  in  1892  was  the  first  to  call  atten- 
tion to  the  vascular  origin  of  the  disease,  and  Iiis  views  were 
definitely  confirmed  by  Goldscheider,  It  is  known  that  the 
anterior  horns  are  supplied  by  branches  of  the  anterior  spinal 
artery,  and  in  cases  which  have  ended  fatally  in  the  first  few 
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days  and  Imvc  been  examined  the  regiona  of  supply  of 
those  brant'lies  have  been  found  necrosed  and  softened,  the 
vessels  blocked,  much  extravasation  of  leucocytes  around 
them,  and  the  nerve-cells  completely  disorganised.  Many 
degenerated  fibres  were  also  found  in  the  anterior  conirais- 
snre,  ground  fibres,  and  root  zone.  Tlie  antero-lateral 
ascending  tract  and  the  direct  cerebellar  tract  also  showed 
degenerated  fibres,  and  they  weru  alao  present  in  the  pos- 
terior root,  ftlthouph  affectinj?  mostly  the  endogenous  system 


Pio.  35. — TvHii-v. ■[■-.■   -I'ltiiii   ijf  lumbar  cord  in  a  child  three 

mootha   lifter   il ii-.i    <if   infantiio  paralyaiB,  stained  by 

Uarchi  lU'-tliixl.  'Die  nn-.i  [pf  aoftening  is  limited  to  the 
anterior  hcrna.  On  the  left  aide  tbe  tai,  stained  black,  lying 
in  the  perivnacular  apace,  iDBrks  out  the  position  of  a  vessel. 
From  prepaTBtiona  and  photogrSipha  kindly  lent  I'y  Dr.  F.  B, 
Batten. 

of  fibres.      Sections  of  the  peripheral  nerves  also  showed 
by  the  Marchi  method  many  degenerated  fibres. 

Of  course  these  changes  have  been  found  only  in  cases 
proving  fatal  at  a  very  early  stage.  It  may  be  claimed 
that  such  changes  do  not  necessarily  occur  in  cases  not 
proving  fatal;  yet  it  must  be  said  that  the  pathological 
changes  found  in  these  old-standing  cases  are  not  incom- 
patible with  such  a  commencement,  although  the  very 
slight  nature  of  the  initial  illness  in  many  cases  may  throw  a 
certain  degree  of  doubt  upon  this  severe  inflammatory  origin 
of  the  disease  in  those. 
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With  reference  to  the  peripheral  structures  it  need  onl 
be  mentioned  that  the  nerves  are  degenerated,  the  muscle.  -^ 
affected  become  practically  masses  of  fibrous  tissue,  th»-  _ 
bones  cease  to  grow  aWays  in  thickness,  and  frequently 
length,  so  that  there  is  always  marked  diminution  in  tlu 
size  of  the  affected  limb.  It  is  not  unlikely  that  in  tht 
cases  in  which  cnhlrif^H  ;tnd  Mneness  of  the  affected  limb  01 
limbs  is  vltv    in,i:kiil   (Im-i'   1-  pariilyHis  of  the  vaso-motoi 


mechanism  in  the  cord,  but  the  situation  of  this  mechanism 
is  80  uncertain  that  its  lesion  must,  in  the  meantime,  be  a 
matter  of  conjecture. 

A  further  question  remains  to  be  asked,  and,  if  possible, 
answered,  What  is  the  cause  of  this  thrombosis  in  the 
branches  of  the  anterior  spinal  artery  on  which  the  cord 
changes  in  acute  anterior  poliomyelitis  depend  ?  It  : 
almost  certain  that  it  is  some  form  of  toxaemia  which  leads 
to  this  result,  for  there  is  no  likelihood  that  the  vessel  walk 


lend?        It   is  |j 

:a  which  leads  fl 

le  vessel  walls  f 
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we  thickened  or  diseased  in  any  ii'thei'way.  The  poison  is 
probably  a  poison  of  a  peculiar  character.  It  is  probable 
(hat  it  ia  the  same  or  a  similar  poison  which  causes  the  so- 
oalled  encephalitis  in  children,  on  which  many  cases  of 
hemiple^a  depend.  Dr.  F,  E.  Batten,  however,  who  has 
done  much  excellent  work  on  this  subject,  is  of  opinion 
that  the  thrombosis  may  be  the  result  of  different  forms 
of  infection,  and  that  the  disease  is  not  the  effect  of  some 
special  poison.  He  also  thinks  that  such  an  effect  is  more 
likely  to  be  found  in  the  lumbar  region  because  of  the  more 
di.>:tal  position  of  this  point  from  the  heart,  and  because  of 
the  long  course  of  the  reinforcing  arteries.  Yet  the  exist- 
ence of  the  disease  in  an  epidemic  form  certainly  favours 
the  view  of  a  special  and  peculiar  poison. 

D/ayiKwi*.— The  diagnosis  of  this  condition  does  not  in 
the  great  majority  of  cases  present  many  difficulties.  When 
the  onset  of  the  disease  is  marked  by  pyrexia,  inalaiie,  and 
general  constitutional  disturbance,  the  difficulty  that  is 
likely  to  arise  is  in  discerning  that  a  paralytic  disease  is  in 
question  and  not  merely  aorne  pyrexial  attack  of  a  specific 
■m  non-specific  character.  In  cases  of  this  nature,  as  has 
already  been  mentioned,  the  true  nature  of  the  disease  is 
lometimes  not  recognised  until  the  patient  is  able  to  begin 
to  move  about  again,  when  paralysis,  either  of  slight  or 
•evere  character,  is  recognised.  It  therefore  behoves  the 
practitioner  to  remember  the  possibility  of  the  occurrence 
of  this  condition  in  all  cases  of  illuess  of  severe  bnt  ill- 
defined  character  in  children.  If  there  is  much  pain  at  the 
onset  acute  rheumatism  is  most  likely  to  be  suspected ;  when 
there  is  no  pain  the  condition  may  be  mistaken  for  pneu- 
monia, bronchitis,  or  other  feverish  condition.  In  the  cases 
in  which  infantile  paralysis  is  supposed  to  follow  rheumatic 
iever  it  is  certain  that  in  some,  and  it  may  be  in  all  such 
pkses,  the  initial  pains,  etc.,  are  really  part  of  the  disease. 
Another  condition  which  is  somewhat  difficult  to  distinguish 
from  infantile  paralysis  is  the  commencement  of  some  joint 
pisease.  This  difficulty,  of  course,  is  only  likely  to  occur  in 
e  cases  in  which   the  paralysis  is  limited  to  one  limb. 
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and  the  writer  has  known  several  cases  in  which  the  definite 
diagnosis  was  at  first  exceedingly  difficult  and,  indeed, 
occasionally  impossible.  He  has  also  known  a  case  of  com- 
mencing double  hip-joint  disease  regarded  as  a  case  of 
infantile  paralysis,  but  in  such  cases  an  electrical  examina- 
tion, not  always  an  easy  undertaking  in  children,  will  usually 
suffice  to  clear  up  the  diagnosis.  A  distinction  which  is 
not  always  easy  is  that  between  this  spinal  cord  affection 
and  the  analogous  cerebral  affection — infantile  hemiplegia. 
In  the  latter,  however,  both  the  arm  and  leg  on  the  same 
side  are  affected — an  unusual  combination,  as  we  have  seen, 
in  the  spinal  disease — the  onset  is  usually  with  convulsions, 
and  there  is  an  absence  of  any  electrical  change  in  the 
muscles  of  the  affected  limbs.  The  reflexes,  too,  are 
exaggerated,  whereas  in  the  spinal  disease  they  are  absent 
or  much  impaired  if  the  muscles  subserving  them  are 
attacked,  or,  to  state  it  more  correctly,  if  any  part  of  the 
reflex  arc  is  damaged. 

There  is  not  likely  to  be  any  difficulty  in  distinguishing 
cases  of  myopathy  from  cases  of  the  disease  with  which  we 
are  at  present  concerned.  Occasionally,  however,  a  doubt  or 
difficulty  may  arise  if  the  cases  are  seen  long  after  the  onset, 
and  if  a  reliable  history  of  the  sudden  occurrence  of  the 
symptoms  is  not  obtainable.  But  in  myopathy  the  disease 
is  usually  one  affecting  all  the  limbs ;  there  will  be,  in  cases 
of  the  pseudo-hypertrophic  type,  the  enlargement  of  certain 
muscles,  and  there  is  not  the  coldness  and  blueness  of  the 
affected  limbs  so  common  in  infantile  paralysis.  Of  course 
if  a  reliable  history  is  obtainable,  this  difficulty  is  scarcely 
likely  to  arise,  as  the  exceedingly  gradual  onset  of  the 
myopathic  disease  is  in  marked  contrast  with  the  sudden 
occurrence  of  the  spinal  affection. 

One  somewhat  rare  condition  should  be  mentioned  in 
regard  to  diagnosis — that,  viz.,  of  infantile  scurvy,  or,  as  it 
is  usually  called,  scurvy  rickets.  In  many  cases  of  this 
affection  the  pain  in  the  limbs,  the  extreme  wasting  of  the 
muscles,  and  the  indefiniteness  of  the  symptoms  generally, 
not  unusually  make  it  difficult  to  be  quite  sure  that  the 
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condition  is  not  a  spinal  one.  But  the  association  of  evi- 
dences of  scurvy  elsewhere,  especially  in  the  gums  if  there 
are  any  teeth,  and  a  history  of  errors  in  the  feeding  of  the 
child  are  usually  sufficient  to  mark  the  distinction.  Yet  in 
some  cases  the  difficulty  is  a  very  real  one,  and  the  writer 
has  known  at  least  one  case  in  which  after  recovery  in  other 
respects  the  atrophy  in  one  thigh  was  so  striking  as  to  make  it 
doubtful  for  a  time  whether  there  was  not  some  spinal  lesion 
associated  with  the  constitutional  condition.  But  the  thick- 
ening of  the  bone — the  result,  no  doubt,  of  haemorrhage 
under  the  periosteum — was  always  very  marked,  and  the 
ultimate  complete  recovery  of  the  child  proved  the  condi- 
tion to  have  been  only  the  scorbutic  one. 

The  prognosis  in  cases  of  anterior  poliomyelitis  must,  in 
the  early  stages  of  the  disease,  bo  a  somewhat  guarded  one. 
This  is  especially  true  of  the  cases  in  which  the  upper  and 
lower  limbs  are  both  affected.  In  such  cases  the  respira- 
tory muscles  may  also  be  involved,  and  a  slight  bronchitic 
attack  may  be  a  serious  and  even  a  fatal  complication.  In 
some  cases  there  is  reason  for  believing  that  a  condition 
similar  to  that  affecting  the  anterior  horns  of  the  spinal  cord 
affects  the  analogous  nuclei  in  the  medulla.  If  such  a  con- 
dition is  recognised  in  any  case  it  ^^^ll  necessarily  be  of  the 
gravest  significance,  as  we  know  that  these  nuclei  are  closely 
related  to  structures  the  intactness  of  which  is  necessary  to 
life,  and  there  is  little  doubt  that  these  cases  ncarlv  alwavs 
end  fatally  in  the  early  stage.  The  ^\^*iter  has  known  one 
case  in  which  there  was  sinmltaneouslv  with  an  attack 
affecting  the  spinal  structures  related  to  the  shoulder 
muscles  of  one  side,  paralysis  of  one  side  of  the  face,  partial 
in  character.  This  patient  recovered  completely  so  far  as 
the  facial  muscles  were  concerned.  The  deltoid,  supra-  and 
infra-spinatus,  however,  remained  permanently  paralysed. 
In  the  ordinary  case  of  anterior  poliomyelitis,  however,  the 
prognosis  as  regards  life  is  nearly  always  favourable.  As 
regards  complete  recovery,  however,  this  must  not  be  ex- 
pected, and  the  recognition  of  this  fact  is  necessarily  a 
great  shock  to  the  parent.     Yet  in  nearly  all  cases  a  very 
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Tr^^vuimt, — \zi  rpff-TfT-*!"^  to  tbe  meatmeEi  w-e  isixs?  fir«t 
*4  all  <cy>ii*idifeT  the  nH-a?fures  which  it  is  ncoe^ssazy  t->  adopt 
iA  the  time  of  the  oiLset  of  the  illiie!?*-  At  first,  as  we  kave 
»ieeii,  the  corjditi^^n  mar  be  one  of  little  or  no  constitutic^ial 
diiftorbance ;  or,  on  the  other  hand,  there  may  be  much  pain, 
with  hig'h  fever  and  g'eneral  malai^.  In  either  case  rest  in 
1^  w  in  the  finft  iniftance  desirable — in  the  one  case  it  is 
*rft*jeTitial,  in  the  other  it  is  prudent,  as  an  e3aension  of  the 
ori^'nal  m^jrhul  condition  may  conceivably  take  place.  When 
a  hijrh  trfmperature  i«*  pre?»ent,  the  patient  most  be  treated  on 
the  jreneral  h'ne«  observed  in  any  case  of  acute  febrfle  illness, 
with  light,  eaiiily  digested  food,  cooling  drinks,  and  occasional 
K[M^riging.  If  we  are  dealing  with  one  of  those  cases  in  which 
pain  in  the  affected  parts  is  very  marked,  it  wiU  be  well  to 
protect  the  painful  limbs  by  means  of  a  cage  to  prevent  the 
bed-clothcH  from  increasing  the  pain.  If  the  pain  be  very 
W5vere,  it  may  be  even  necessary  to  give  opium.  Antipyrin 
and  HalicylateH  have  also  been  recommended,  and  so  long  as 
their  use  is  not  attended  with  too  much  depression  of  the 
(rirculation,  they  may  be  given  with  advantage  and  relief  to 
the  patient,  and  they  may  aid  in  the  elimination  of  what- 
ever maieriea  morhi  is  at  the  root  of  the  symptoms.  Although 
t  hcjro  is  little  or  no  tendency  to  trophic  disturbance,  yet  the 
poHHibility  of  its  occurrence  should  be  borne  in  mind  and  the 
neccHsary  precautions  taken.  It  is  doubtful  whether  drugs 
are  capable  of  favourably  affecting  the  arterial  changes 
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which  occur  in  the  spinal  cord.  Ergot  and  belladonna  have 
both  been  recommended.  The  latter,  by  slightly  stimulat- 
ing the  circulation,  might  conceivably  do  a  little  good ;  the 
administration  of  the  former  is  probably  not  unattended  with 
some  degree  of  danger.  The  treatment,  indeed,  necessary  in 
this  stage  may  be  summed  up  in  good  nursing,  keeping  the 
affected  limbs  warm,  the  administration  of  light  food,  and 
the  use  of  such  drugs  as  may  relieve  pain,  if  this  is  severe, 
or  ameliorate  the  symptoms  and  perhaps  tend  to  elimina- 
tion. As  soon  as  the  pain  ceases  to  be  very  severe  the  posi- 
tion of  the  limbs  should  be  looked  to,  and  any  malformation 
or  distortion  as  far  as  possible  corrected.  If  this  is  attended 
to  early,  it  may  prevent  the  occurrence  of  deformities  which 
may  be  troublesome  later.  Passive  movement  and  massage 
should,  therefore,  be  commenced  as  soon  as  the  subsidence 
of  pain  permits. 

In  regard  to  the  later  treatment,  massage  and  passive 
movements,  as  well  as  movements  against  resistance  are 
very  important,  with  the  view,  not  only  of  preventing  de- 
formities, but  of  increasing  nutrition  and  favouring  recovery. 
The  affected  muscles  are  not  able  to  respond  to  volitional 
impulses,  but  their  manipulation  b}'  a  trained  rubber  tends 
to  keep  them  in  a  condition  in  which  they  are  ready  to 
respond  to  such  impulses  if,  in  the  process  of  recovery,  they 
ultimately  do  reach  them.  This  also  is  the  object  of  elec- 
trical treatment,  and,  that  being  so,  it  will  at  once  be  evident 
that  the  use  of  an  induced  current  is  quite  inefficacious. 
Such  a  current  only  gives  rise  to  a  muscular  contraction  by 
stimulating  the  muscle  nerves,  but  if  these  are  degenerated, 
as  they  no  doubt  are  if  the  cells  in  the  anterior  horn  are 
destroyed,  it  is  obvious  that  no  effect  is  to  be  obtained  by 
attempting  to  stimulate  them  with  such  a  current.  In  the 
galvanic  or  constant  current,  however,  we  have,  as  we  know, 
an  agent  capable  of  stimulating  muscular  fibres  to  contraction 
even  when  these  are  disconnected  from  their  nerve,  and  the 
paralysed  muscles  in  a  case  of  infantile  paralysis  are  essen- 
tially in  this  condition.  And  there  is  no  doubt  that  in  every 
case  of  this  disease  the  constant  current  should  be  carefuUv 
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and  assiduously  used.  It  must  be  used,  however,  also  with  dis- 
crimination. Its  application,  if  effective,  is  not  without  some 
discomfort,  and  even  pain,  so  that  at  first  a  very  gentle 
strength  must  be  applied.  Indeed,  with  especially  nervous 
children  it  is  often  necessary  to  use  the  battery  two  or  three 
times  without  any  current  passing,  and  then  very  gradually 
to  increase  the  strength  as  the  child's  confidence  is  gained 
and  its  fears  overcome.  And  in  some  cases  we  must  re- 
cognise that,  on  account  of  the  fear  and  even  terror  pro- 
duced in  a  nervous  child  by  the  use  of  the  current,  its 
application  cannot  be  urged,  and  if  it  is  persisted  in,  is 
capable  of  doing  real  hann.  But  whenever  it  is  possible  it 
should  be  used,  as  its  effect  undoubtedly  is  to  stimulate  the 
muscular  fibres  and  so  to  keep  them  ready  to  respond  to  volun- 
tary impulses  as  soon  as  the  nervous  structures  have  suffi- 
ciently recovered  to  be  able  to  transmit  those.  One  thing 
is  frequently  noticed  with  reference  to  the  responsiveness 
to  the  constant  current  of  the  affected  muscles  in  cases  of 
anterior  poliomyelitis,  viz.  that  on  the  first  or  even  second 
or  third  application  of  a  good  current  there  is  no  appear- 
ance of  contraction  in  the  muscle  to  which  the  electrodes 
are  applied.  But  by-and-by,  if  the  application  is  persisted 
with,  visible  contraction  does  take  place  on  stimulation, 
and  it  has  been  stated  that  such  contraction  may  ultimately 
be  evoked  even  when  it  has  been  impossible  during  as  long 
as  a  year  to  obtain  any  response. 

It  is  frequently  asked.  How  long  ought  one  to  persist  with 
such  treatment  ?  In  the  writer's  experience  all  the  good 
that  is  to  be  got  is  obtained  in  the  majority  of  cases  within 
a  year  of  the  onset.  In  exceptional  cases  it  is  possible  that 
it  may  be  desirable  to  continue  treatment  longer,  and  if  at 
the  end  of  a  year  improvement  is  manifestly  taking  place 
under  treatment  it  should,  of  course,  be  persevered  with. 
But  the  statement  made  above  will  be  found  to  be  generally 
correct. 

Even  after  the  most  careful  and  skilful  and  prolonged 
treatment,  it  is  usually  found  that  certain  muscles  ara  irre- 
trievably damaged,  perhaps  even  completely  destroyed  and 
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represented  only  by  fibrous  tissue.  The  disappearance  or 
weakness  of  such  muscles  necessarily  leads  to  contraction 
in  their  antagonists,  and  this  may  cause  deformities.  If 
these  have  occurred,  tenotomy  of  the  unantagonised 
muscle  may  be  necessary  and  is  often  performed  with 
great  benefit.  Especially  is  this  the  case,  e,g,,  when 
some  mechanical  support  to  the  limb  is  necessary  in  order 
to  make  locomotion  possible  or,  at  least,  easier.  And 
the  use  of  such  apparatus  is  in  many  cases  necessary. 
It  would  be  impossible  to  discuss  the  varied  forms  of  appli- 
ances used.  These  are  as  numerous  as  the  different  varieties 
of  paralysis  produced,  and  the  mechanism  necessary  in  any 
given  case  must  be  decided  simply  by  a  consideration  of 
the  structures  paralysed  and  the  best  mechanical  means  of 
compensating  for  these.  One  point  also  is  important  to 
remember,  viz.  that  in  a  certain  number  of  cases  of  infantile 
paralysis  the  growth  of  the  bone  lengthwise  is  interfered 
with.  Its  increase  in  thickness  always  suffers,  but  in  those 
cases  in  which  its  increase  in  length  is  much  affected  this 
is  probably  from  interference  with  the  epiphysis.  The 
result,  of  course,  is  marked  shortening  of  the  limb,  which  if 
uncorrected  in  some  way  may  lead  to  lateral  curvature.  So 
that  in  considering  the  question  of  mechanical  supports  for 
limbs  this  question  of  the  possibility  of  shortening  should 
always  be  considered,  and  taken  into  account  early  in  the 
history  of  the  case. 

During  the  last  few  years  tendon-grafting  has  been  tried, 
with  the  view  of  minimising  the  paralysis  from  this  disease. 
The  tendon  of  a  healthy  muscle  is  split  and  connected  with 
the  tendon  of  the  paralysed  muscle  in  various  ways.  In 
some  cases  the  result  has  been  good.  Attempts  have  also 
been  recently  made,  by  splitting  a  nerve  going  to  a  healthy 
muscle  and  inserting  some  fibres  into  the  paralysed  muscle, 
to  transmit  impulses  in  this  way  and  so  to  re-stimulate  the 
paralysed  fibres.  It  is  not  unlikely  that  the  future  may 
show  some  results  considerably  better  than  the  moderately 
successful  ones  already  obtained. 
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Although  such  a  term  as  this  should  be  used  to  describe 
all  diseased  conditions  which  result  to  the  child  during  its 
birth — whether  these  are  due  to  lesions  of  brain,  spinal  cord, 
nerve-roots,  nerves,  or  muscles — it  has  come  to  be  applied 
almost  exclusively  to  lesions  which  do  not  affect  the  central 
nervous  svstem.  There  can  be  no  doubt  that  certain  forms 
of  paralysis  are  the  result  of  brain  lesions  which  occur  at 
the  time  of  birth,  and  are  directly  associated  with  a  diffi- 
culty, or  at  least  an  abnormality,  in  the  labour,  due  to  an 
abnormal  character  or  presentation  of  the  foetus  or  to  a 
maternal  deformity.  In  130  cases  of  still-birth  examined 
by  Dr.  Herbert  Spencer  haemorrhage  into  the  substance  of 
the  brain  was  found  in  only  one.  Haemorrhage  on  the 
surface  of  the  brain  into  the  arachnoid  or  pia  mat^r  was 
found,  however,  in  no  less  than  fifty-three  cases,  or  40' 7  per 
cent.  Haemorrhage  occurred  over  the  convexity  in  fortv- 
nine  cases,  over  the  base  as  well  in  thirty-five ;  in  six  cases 
only  the  haemorrhage  was  limited  to  the  base.  Haemor- 
rhage into  the  ventricle  occurred  seven  times.  These  statis- 
tics, it  is  true,  refer  to  cases  of  still-birth  in  which,  in  many 
instances  no  doubt,  the  haemorrhage  was  the  direct  cause  of 
death.  Yet  it  is  scarcely  open  to  doubt  that  in  many  cases 
cerebral  or  cerebellar  haemorrhage  occurs,  which  is  not 
fatal,  but  leads  to  paralysis,  varpng  both  in  degree  and  in 
distribution. 

Similarly  he  found  in  forty-four  cases  in  which  the  spinal 
cord  was  examined  that  in  no  less  than  thirty  haemorrhage 
had  occurred.  It  is  therefore  also  probable  that  occasion- 
ally children  are  born  alive  in  whom  some  lesion  of  the 
spinal  cord  has  been  produced  during  birth  leading  to  some 
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impairment  of  power  in  one  or  more  limbs  or  in  the  trunk. 
It  should  also  be  remembered  that  so-called  congenital 
cavities  are  occasionally  met  with  in  the  spinal  cord,  and  it 
is  possible  that  the  starting-point  of  such  cavities  may  be 
some  injury  to  the  cord  produced  in  the  process  of  birth. 
The  brain  conditions  which  may  occur  during  birth  and 
give  rise  to  paralysis  are  referred  to  in  the  section  on  Cere- 
bral Palsies,  and  a  further  reference  to  possible  spinal  cord 
lesions  at  birth  will  be  found  under  Syringopiyelia. 

Facial  paralysis  is  one  of  the  common  forms  of  obstetrical 
paralysis.  It  is  of  the  usual  peripheral  type,  affecting  all 
part«  of  one  side  of  the  face,  the  upper  as  well  as  the  lower. 
Wlien  it  is  complete  the  child  is  unable  to  close  the  eye  and 
the  paralysis  imparts  to  it  a  most  ludicrous  expression  when 
it  cries.  The  affected  side  of  the  face  then  remains  quite 
immobile.  The  paralysis  does  not  often  interfere  with  the 
child^s  ability  to  take  the  breast  or  the  bottle,  and  irritation 
or  inflammation  of  the  cornea  from  non-closure  of  the  eye- 
lids  on  the  affected  side  is  rare. 

The  cause  of  the  paralysis  in  the  majority  of  cases  is 
direct  pressure  of  the  forceps,  leading  to  bruising  of  the 
nerve,  but  not  effecting  any  break  in  its  continuity.  In 
rare  cases  the  continuity  is,  however,  permanently  inter- 
rupted, there  is  not  complete  recovery  from  the  paralysis, 
and  the  growth  of  the  affected  side  of  the  face  is  strikingly 
interfered  with,  causing  much  deformity.  In  some  cases 
in  which  the  forceps  has  not  been  used  facial  paralysis 
has  occurred.  It  must  be  supposed  that  in  such  cases  some 
local  compression  of  unusual  character,  probably  from  some 
deformity  or  peculiarity  in  the  maternal  pelvis,  has  caused 
the  paralysis,  or  that  some  oedema  and  bruising  of  the  nerve 
has  occurred,  as  might  conceivably  take  place  if  a  caput 
8uccedaneum  were  situated  so  as  to  cause  this. 

Ptosis  has  been  recorded  as  occurring  in  new-bom  infants, 
the  result  of  the  pressure  of  forceps  on  the  nerve  to  the 
levator  palpebrarum. 

The  diagnosis  of  such  a  condition  of  facial  paralysis  is 
not  likely  to  cause  much  difficulty.    At  the  same  time,  unless 
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and  the  writer  has  known  several  cases  in  which  the  definite 
diagnosis  was  at  first  exceedingly  difficult  and,  indeed, 
occasionally  impossible.  He  has  also  known  a  case  of  com- 
mencing double  hip-joint  disease  regarded  as  a  case  of 
infantile  paralysis,  but  in  such  cases  an  electrical  examina- 
tion, not  always  an  easy  undertaking  in  children,  will  usually 
suffice  to  clear  up  the  diagnosis.  A  distinction  which  is 
not  always  easy  is  that  between  this  spinal  cord  affection 
and  the  analogous  cerebral  affection — infantile  hemiplegia. 
In  the  latter,  however,  both  the  arm  and  leg  on  the  same 
side  are  affected — an  unusual  combination,  as  we  have  seen, 
in  the  spinal  disease — the  onset  is  usually  with  convulsions, 
and  there  is  an  absence  of  any  electrical  change  in  the 
muscles  of  the  affected  limbs.  The  reflexes,  too,  are 
exaggerated,  whereas  in  the  spinal  disease  they  are  absent 
or  much  impaired  if  the  muscles  subserving  them  are 
attacked,  or,  to  state  it  more  correctly,  if  any  part  of  the 
reflex  arc  is  damaged. 

There  is  not  likely  to  be  any  difficulty  in  distinguishing 
cases  of  myopathy  from  cases  of  the  disease  with  which  we 
are  at  present  concerned.  Occasionally,  however,  a  doubt  or 
difficulty  may  arise  if  the  cases  are  seen  long  after  the  onset, 
and  if  a  reliable  historv  of  the  sudden  occurrence  of  the 
symptoms  is  not  obtainable.  But  in  myopathy  the  disease 
is  usually  one  affecting  all  the  limbs  ;  there  will  be,  in  cases 
of  the  pseudo-hypertrophic  type,  the  enlargement  of  certain 
muscles,  and  there  is  not  the  coldness  and  blueness  of  the 
affected  limbs  so  common  in  infantile  paralysis.  Of  course 
if  a  reliable  history  is  obtainable,  this  diflSculty  is  scarcely 
likely  to  arise,  as  the  exceedingly  gradual  onset  of  the 
myopathic  disease  is  in  marked  contrast  with  the  sudden 
occurrence  of  the  spinal  affection. 

One  somewhat  rare  condition  should  be  mentioned  in 
regard  to  diagnosis — that,  viz.,  of  infantile  scurvy,  or,  as  it 
is  usually  called,  scurvy  rickets.  In  many  cases  of  this 
affection  the  pain  in  the  limbs,  the  extreme  wasting  of  the 
muscles,  and  the  indefiniteness  of  the  sjTnptoms  generally, 
not  unusually  make  it  difficult  to  be  quite  sure  that  the 
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condition  is  not  a  spinal  one.  But  the  association  of  evi- 
dences of  scurvy  elsewhere,  especially  in  the  gums  if  there 
are  any  teeth,  and  a  history  of  errors  in  the  feeding  of  the 
child  are  usually  sufficient  to  mark  the  distinction.  Yet  in 
some  cases  the  difficulty  is  a  very  real  one,  and  the  writer 
has  known  at  least  one  case  in  which  after  recovery  in  other 
respects  the  atrophy  in  one  thigh  was  so  striking  as  to  make  it 
doubtful  for  a  time  whether  there  was  not  some  spinal  lesion 
associated  with  the  constitutional  condition.  But  the  thick- 
ening of  the  bone — the  result,  no  doubt,  of  haemorrhage 
under  the  periosteum — was  always  very  marked,  and  the 
ultimate  complete  recovery  of  the  child  proved  the  condi- 
tion to  have  been  only  the  scorbutic  one. 

The  prognosis  in  cases  of  anterior  poliomyelitis  must,  in 
the  early  stages  of  the  disease,  be  a  somewhat  guarded  one. 
This  is  especially  true  of  the  cases  in  which  the  upper  and 
lower  limbs  are  both  affected.  In  such  cases  the  respira- 
tory muscles  may  also  be  involved,  and  a  slight  bronchitic 
attack  may  be  a  serious  and  even  a  fatal  complication.  In 
some  cases  there  is  reason  for  believing  that  a  condition 
similar  to  that  affecting  the  anterior  horns  of  the  spinal  cord 
affects  the  analogous  nuclei  in  the  medulla.  If  such  a  con- 
dition is  recognised  in  any  case  it  will  necessarily  be  of  the 
gravest  significance,  as  we  know  that  these  nuclei  are  closely 
related  to  structures  the  intactness  of  which  is  necessary  to 
life,  and  there  is  little  doubt  that  these  cases  nearlv  alwavs 
end  fatally  in  the  early  stage.  The  ^vriter  has  known  one 
case  in  which  there  was  simultaneouslv  with  an  attack 
affecting  the  spinal  structures  related  to  the  shoulder 
muscles  of  one  side,  paralysis  of  one  side  of  the  face,  partial 
in  character.  This  patient  recovered  completely  so  far  as 
the  facial  muscles  were  concerned.  The  deltoid,  supra-  and 
infra-spinatus,  however,  remained  permanently  paralysed. 
In  the  ordinary  case  of  anterior  poliomyelitis,  however,  tlu^ 
prognosis  as  regards  life  is  nearly  always  favourable.  As 
regards  complete  recovery,  however,  this  must  not  be  ex- 
pected, and  the  recognition  of  this  fact  is  necessarily  a 
great  shock  to  the  parent.     Yet  in  nearly  all  cases  a  very 
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great  de'gree  of  recovery  ensues,  and  in  many  instances  in 
which  the  paralysis  at  first  affects  two  limbs  one  of  these 
completely  recovers.  Similarly  in  cases  in  which  a  whole 
limb  is  paralysed,  the  paralysis  frequently  becomes  confined 
to  a  group  of  muscles — perhaps  to  those  subserving  a  single 
movement — so  that  in  the  ordinary  case  of  infantile  para- 
lysis, although  it  is  extremely  rare  for  complete  recovery  to 
take  place,  one  can  usually  state  with  assurance  that  some, 
and  it  may  even  be  an  unexpectedly  considerable,  degree  of 
recovery  will  probably  take  place.  But,  as  has  already 
been  said,  complete  restoration  of  the  functions  of  the  para- 
lysed muscles  is  scarcely  to  be  looked  for. 

Treatment, — In  reference  to  the  treatment  we  must  first 
of  all  consider  the  measures  which  it  is  necessary  to  adopt 
at  the  time  of  the  onset  of  the  illness.  At  first,  as  we  have 
seen,  the  condition  may  be  one  of  little  or  no  constitutional 
disturbance ;  or,  on  the  other  hand,  there  may  be  much  pain, 
with  high  fever  and  general  malaise.  In  either  case  rest  in 
bed  is  in  the  first  instance  desirable — in  the  one  case  it  is 
essential,  in  the  other  it  is  prudent,  as  an  extension  of  the 
original  morbid  condition  may  conceivably  take  place.  When 
a  high  temperature  is  present,  the  patient  must  be  treated  on 
the  general  lines  observed  in  any  case  of  acute  febrile  illness, 
with  light,  easily  digested  food,  cooling  drinks,  and  occasional 
sponging.  If  we  are  dealing  with  one  of  those  cases  in  which 
pain  in  the  affected  parts  is  very  marked,  it  will  be  well  to 
protect  the  painful  limbs  by  means  of  a  cage  to  prevent  the 
bed-clothes  from  increasing  the  pain.  If  the  pain  be  very 
severe,  it  may  be  even  necessary  to  give  opium.  Antipyrin 
and  salicylates  have  also  been  recommended,  and  so  long  as 
their  use  is  not  attended  with  too  much  depression  of  the 
circulation,  they  may  be  given  with  advantage  and  relief  to 
the  patient,  and  they  may  aid  in  the  elimination  of  what- 
ever materies  morbi  is  at  the  root  of  the  symptoms.  Although 
there  is  little  or  no  tendency  to  trophic  disturbance,  yet  the 
possibility  of  its  occurrence  should  be  borne  in  mind  and  the 
necessary  precautions  taken.  It  is  doubtful  whether  drugs 
are  capable  of  favourably  affecting  the  arterial  changes 
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which  occur  in  the  spinal  cord.  Ergot  and  belladonna  have 
both  been  recommended.  The  latter,  by  slightly  stimulat- 
ing the  circulation,  might  conceivably  do  a  little  good ;  the 
administration  of  the  former  is  probably  not  unattended  with 
some  degree  of  danger.  The  treatment,  indeed,  necessary  in 
this  stage  may  be  summed  up  in  good  nursing,  keeping  the 
affected  limbs  warm,  the  administration  of  light  food,  and 
the  use  of  such  drugs  as  may  relieve  pain,  if  this  is  severe, 
or  ameliorate  the  symptoms  and  perhaps  tend  to  elimina- 
tion. As  soon  as  the  pain  ceases  to  be  very  severe  the  posi- 
tion of  the  limbs  should  be  looked  to,  and  any  malformation 
or  distortion  as  far  as  possible  corrected.  If  this  is  attended 
to  early,  it  may  prevent  the  occurrence  of  deformities  which 
may  be  troublesome  later.  Passive  movement  and  massage 
should,  therefore,  be  commenced  as  soon  as  the  subsidence 
of  pain  permits. 

In  regard  to  the  later  treatment,  massage  and  passive 
movements,  as  well  as  movements  against  resistance  are 
very  important,  with  the  view,  not  only  of  preventing  de- 
formities, but  of  increasing  nutrition  and  favouring  recovery. 
The  affected  muscles  are  not  able  to  respond  to  volitional 
impulses,  but  their  manipulation  by  a  trained  rubber  tends 
to  keep  them  in  a  condition  in  which  they  are  ready  to 
respond  to  such  impulses  if,  in  the  process  of  recovery,  they 
ultimately  do  reach  them.  This  also  is  the  object  of  elec- 
trical treatment,  and,  that  being  so,  it  will  at  once  be  evident 
that  the  use  of  an  induced  current  is  quite  inefficacious. 
Such  a  current  only  gives  rise  to  a  muscular  contraction  by 
stimulating  the  muscle  nerves,  but  if  these  are  degenerated, 
as  they  no  doubt  are  if  the  cells  in  the  anterior  horn  are 
destroyed,  it  is  obvious  that  no  effect  is  to  be  obtained  by 
attempting  to  stimulate  them  with  such  a  current.  In  the 
galvanic  or  constant  current,  however,  we  have,  as  we  know, 
an  agent  capable  of  stimulating  muscular  fibres  to  contraction 
even  when  these  are  disconnected  from  their  nerve,  and  the 
paralysed  muscles  in  a  case  of  infantile  paralysis  are  essen- 
tially in  this  condition.  And  there  is  no  doubt  that  in  every 
case  of  this  disease  the  constant  current  should  be  carefully 
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and  assiduously  used.  It  must  be  used,  however,  also  with  dis- 
crimination. Its  application,  if  effective,  is  not  without  some 
discomfort,  and  even  pain,  so  that  at  first  a  very  gentle 
strength  must  be  applied.  Indeed,  with  especially  nerv^ous 
children  it  is  often  necessary  to  use  the  battery  two  or  three 
times  without  any  current  passing,  and  then  very  gradually 
to  increase  the  strength  as  the  child's  confidence  is  gained 
and  its  fears  overcome.  And  in  some  cases  we  must  re- 
cognise that,  on  account  of  the  fear  and  even  terror  pro- 
duced in  a  nervous  child  by  the  use  of  the  current,  its 
application  cannot  be  urged,  and  if  it  is  persisted  in,  is 
capable  of  doing  real  harm.  But  whenever  it  is  possible  it 
should  be  used,  as  its  effect  undoubtedly  is  to  stimulate  the 
muscular  fibres  and  so  to  keep  them  ready  to  respond  to  volun- 
tary impulses  as  soon  as  the  nervous  structures  have  suflS- 
ciently  recovered  to  be  able  to  transmit  those.  One  thing 
is  frequently  noticed  with  reference  to  the  responsiveness 
to  the  constant  current  of  the  affected  muscles  in  cases  of 
anterior  poliomyelitis,  viz.  that  on  the  first  or  even  second 
or  third  application  of  a  good  current  there  is  no  appear- 
ance of  contraction  in  the  muscle  to  which  the  electrodes 
are  applied.  But  by-and-by,  if  the  application  is  persisted 
with,  visible  contraction  does  take  place  on  stimulation, 
and  it  has  been  stated  that  such  contraction  may  ultimately 
be  evoked  even  when  it  has  been  impossible  during  as  long 
as  a  year  to  obtain  any  response. 

It  is  frequently  asked,  How  long  ought  one  to  persist  with 
such  treatment  ?  In  the  writer's  experience  all  the  good 
that  is  to  be  got  is  obtained  in  the  majority  of  cases  within 
a  year  of  the  onset.  In  exceptional  cases  it  is  possible  that 
it  may  be  desirable  to  continue  treatment  longer,  and  if  at 
the  end  of  a  year  improvement  is  manifestly  taking  place 
under  treatment  it  should,  of  course,  be  persevered  with. 
But  the  statement  made  above  will  be  found  to  be  generally 
correct. 

Even  after  the  most  careful  and  skilful  and  prolonged 
treatment,  it  is  usually  found  that  certain  muscles  are  irre- 
trievably damaged,  perhaps  even  completely  destroyed  and 
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represented  only  by  fibrous  tissue.  The  disappearance  or 
weakness  of  such  muscles  necessarily  leads  to  contraction 
in  their  antagonists^  and  this  may  cause  deformities.  If 
these  have  occurred,  tenotomy  of  the  unantagonised 
muscle  may  be  necessary  and  is  often  performed  with 
great  benefit.  Especially  is  this  the  case,  e.g.,  when 
some  mechanical  support  to  the  limb  is  necessary  in  order 
to  make  locomotion  possible  or,  at  least,  easier.  And 
the  use  of  such  apparatus  is  in  many  cases  necessary. 
It  would  be  impossible  to  discuss  the  varied  forms  of  appli- 
ances used.  These  are  as  numerous  as  the  different  varieties 
of  paralysis  produced,  and  the  mechanism  necessary  in  any 
given  case  must  be  decided  simply  by  a  consideration  of 
the  structures  paralysed  and  the  best  mechanical  means  of 
compensating  for  these.  One  point  also  is  important  to 
remember,  viz.  that  in  a  certain  number  of  cases  of  infantile 
paralysis  the  growth  of  the  bone  lengthwise  is  interfered 
with.  Its  increase  in  thickness  always  suffers,  but  in  those 
cases  in  which  its  increase  in  length  is  much  affected  this 
is  probably  from  interference  with  the  epiphysis.  The 
result,  of  course,  is  marked  shortening  of  the  limb,  which  if 
uncorrected  in  some  way  may  lead  to  lateral  curvature.  So 
that  in  considering  the  question  of  mechanical  supports  for 
limbs  this  question  of  the  possibility  of  shortening  should 
always  be  considered,  and  taken  into  account  early  in  the 
history  of  the  case. 

During  the  last  few  years  tendon-grafting  has  been  tried, 
with  the  view  of  minimising  the  paralysis  from  this  disease. 
The  tendon  of  a  healthy  muscle  is  split  and  connected  with 
the  tendon  of  the  paralysed  muscle  in  various  ways.  In 
some  cases  the  result  has  been  good.  Attempts  have  also 
been  recently  made,  by  splitting  a  nerve  going  to  a  healthy 
muscle  and  inserting  some  fibres  into  the  paralysed  muscle, 
to  transmit  impulses  in  this  way  and  so  to  re-stimulate  the 
paralysed  fibres.  It  is  not  unlikely  that  the  future  may 
show  some  results  considerably  better  than  the  moderately 
successful  ones  alreadv  obtained. 
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Although  such  a  term  as  this  should  be  used  to  describe 
all  diseased  conditions  which  result  to  the  child  during  its 
birth — whether  these  are  due  to  lesions  of  brain,  spinal  cord, 
nerve-roots,  nerves,  or  muscles — it  has  come  to  be  applied 
almost  exclusivelv  to  lesions  which  do  not  affect  the  central 
nervous  svstem.  There  can  be  no  doubt  that  certain  forms 
of  paralysis  are  the  result  of  brain  lesions  which  occur  at 
the  time  of  birth,  and  are  directly  associated  ^vith  a  diffi- 
culty, or  at  least  an  abnormality,  in  the  labour,  due  to  an 
abnormal  character  or  presentation  of  the  foetus  or  to  a 
maternal  deformity.  In  130  cases  of  still-birth  examined 
by  Dr.  Herbert  Spencer  haemorrhage  into  the  substance  of 
the  brain  was  found  in  only  one.  Haemorrhage  on  the 
surface  of  the  brain  into  the  arachnoid  or  pia  mater  was 
found,  however,  in  no  less  than  fifty -three  cases,  or  40*7  per 
cent.  Haemorrhage  occurred  over  the  convexity  in  forty- 
nine  cases,  over  the  base  as  well  in  thirty-five ;  in  six  cases 
only  the  haemorrhage  was  limited  to  the  base.  Haemor- 
rhage into  the  ventricle  occurred  seven  times.  These  statis- 
tics, it  is  true,  refer  to  cases  of  still-birth  in  which,  in  many 
instances  no  doubt,  the  haemorrhage  was  the  direct  cause  of 
death.  Yet  it  is  scarcely  open  to  doubt  that  in  many  cases 
cerebral  or  cerebellar  haemorrhage  occurs,  which  is  not 
fatal,  but  leads  to  paralysis,  varying  both  in  degree  and  in 
distribution. 

Similarly  he  found  in  forty-four  cases  in  which  the  spinal 
cord  was  examined  that  in  no  less  than  thirty  haemorrhage 
had  occurred.  It  is  therefore  also  probable  that  occasion- 
ally children  are  born  alive  in  whom  some  lesion  of  the 
spinal  cord  has  been  produced  during  birth  leading  to  some 
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impairment  of  power  in  one  or  more  limbs  or  in  the  trunk. 
It  should  also  be  remembered  that  so-called  congenital 
cavities  are  occasionally  met  with  in  the  spinal  cord,  and  it 
is  possible  that  the  starting-point  of  such  cavities  may  be 
some  injury  to  the  cord  produced  in  the  process  of  birth. 
The  brain  conditions  which  may  occur  during  birth  and 
give  rise  to  paralysis  are  referred  to  in  the  section  on  Cere- 
bral Palsies,  and  a  further  reference  to  possible  spinal  cord 
lesions  at  birth  will  be  found  under  Syringopiyelia. 

Facial  paralysis  is  one  of  the  common  forms  of  obstetrical 
paralysis.  It  is  of  the  usual  peripheral  type,  affecting  all 
parts  of  one  side  of  the  face,  the  upper  as  well  as  the  lower. 
When  it  is  complete  the  child  is  unable  to  close  the  eye  and 
the  paralysis  imparts  to  it  a  most  ludicrous  expression  when 
it  cries.  The  affected  side  of  the  face  then  remains  quite 
immobile.  The  paralysis  does  not  often  interfere  with  the 
child's  ability  to  take  the  breast  or  the  bottle,  and  irritation 
or  inflammation  of  the  cornea  from  non-closure  of  the  eve- 
lids  on  the  affected  side  is  rare. 

The  cause  of  the  paralysis  in  the  majority  of  cases  is 
direct  pressure  of  the  forceps,  leading  to  bruising  of  the 
nerve,  but  not  effecting  any  break  in  its  continuity.  In 
rare  cases  the  continuity  is,  however,  permanently  inter- 
rupted, there  is  not  complete  recovery  from  the  paralysis, 
and  the  growth  of  the  affected  side  of  the  face  is  strikingly 
interfered  with,  causing  much  deformity.  In  some  cases 
in  which  the  forceps  has  not  been  used  facial  paralysis 
has  occurred.  It  must  be  supposed  that  in  such  cases  some 
local  compression  of  unusual  character,  probably  from  some 
deformity  or  peculiarity  in  the  maternal  pelvis,  has  caused 
the  paralysis,  or  that  some  oedema  and  bruising  of  the  nerve 
has  occurred,  as  might  conceivably  take  place  if  a  caput 
succedaneum  were  situated  so  as  to  cause  this. 

Ptosis  has  been  recorded  as  occurring  in  new-born  infants, 
the  result  of  the  pressure  of  forceps  on  the  nerve  to  the 
levator  palpebrarum. 

The  diagnosis  of  such  a  condition  of  facial  paralysis  is 
not  likely  to  cause  much  difficulty.    At  the  same  time,  unless 
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the  practitioner  is  familiar  with  it,  it  may  cause  him  more 
embarrassment  and  even  alarm  than  it  need  do,  for  in  almost 
all  cases  a  complete  recovery  can  be  confidently  predicted. 
The  duration  of  the  condition  varies,  but  it  is  more  often  a 
matter  of  days  than  of  weeks.  Of  course,  as  has  already 
been  stated,  in  very  rare  cases  complete  recovery  does  not 
take  place.  In  all  such  it  is  well  to  examine  into  the  con- 
dition of  the  other  cranial  nerves,  so  as  to  be  sure  that  the 
condition  is  npt  one  of  congenital  mal-development  of 
certain  parts  of  the  nervous  system.  The  treatment  need 
not  be  very  energetic.  Gentle  rubbing  of  the  facial  muscles 
with  the  finger  will  usually  be  suflicient.  If  unusual  delay 
should  seem  to  take  place  in  the  recovery,  the  use  of  a 
constant  current  of  very  gentle  strength  might  be  tried. 
It  is  not  advisable  to  use  blisters  or  any  other  form  of 
counter-irritation. 

The  condition  of  so-called  '^  sterno-mastoid  tumour  "  may 
be  referred  to  here.  It  is  a  hiematoma  occurring  in  that 
muscle  when  it  has  been  exposed  to  pressure  during  birth. 
It  results  probably  from  a  tearing  of  the  muscular  fibres, 
and  is  important  because  it  is  apparently,  at  times,  the 
starting-point  of  a  congenital  torticollis. 

The  most  important  form  of  obstetrical  paralysis  is  that 
in  which  the  upper  limb  suffers.  It  is  nearly  always  uni- 
lateral, and  the  muscles  affected  as  a  rule  are  the  deltoid, 
biceps,  brachialis  anticus,  and  subscapularis.  In  severe 
cases  the  whole  of  the  plexus  may  be  affected,  causing  com- 
plete paralysis  of  the  upper  limb.  Sensation  is  never  per- 
manently impaired. 

This  form  of  paralysis  is  likely  to  occur  in  cases  in  which 
the  arm  is  out  of  its  usual  position  and  so  placed  that  there 
is  pressure  or  unusual  traction  upon  the  brachial  plexus. 
Such  a  condition  of  affairs  is  likely  to  occur  in  cases  in 
which  the  child  presents  abnormally.  When  it  is  necessary 
during  birth  to  change  the  position  of  the  arm,  either  with 
a  finger  or  instrument,  if  the  pressure  to  do  this  is  exerted 
in  the  axilla,  paralysis  is  very  likely  to  follow.  This  is  most 
likely  to  happen  in  cases  in  which  the  legs  are  bom  first. 
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especially  after  turning,  and  it  may  also  occur  in  cases  in 
which  after  the  head  is  bom  it  is  necessary  to  exert  strong 
traction  to  extract  the  body. 

The  diagnosis  is  not  likely  to  offer  much  difficulty ;  the 
flaccid  condition  of  the  limb,  especially  in  any  case  of 
abnormal  labour,  will  usually  indicate  the  nature  of  the 
paralysis.  The  distribution  also  of  the  paralysis  is  very 
suggestive,  the  muscles  involved  being  always  those  about 
the  shoulder  and  sometimes  only  those.  It  is  always,  how- 
ever, advisable  to  examine  into  the  condition  of  the  bones 
and  joints.  Dislocation  of  the  head  of  the  humerus  has 
sometimes  occurred,  with  or  without  this  paralyi::.i.  Fracture 
of  the  clavicle  has  also  been  described,  and  it  is  said  that 
separation  of  the  epiphyses  of  the  humerus  may  simulate 
this  paralysis.  In  all  such  cases,  however,  it  is  not  unlikely 
that  injury  of  the  plexus  has  been  combined  with  the  bony 
lesion. 

The  nature  of  the  lesion  is  no  doubt  a  traumatic  neuritis, 
and  the  distribution  of  the  paralysis  depends  upon  the  nerves 
or  parts  of  the  brachial  {)lexus  which  are  injured. 

The  prognosis  in  all  such  cases  is  bad — in  this  respect 
strikingly  different  from  that  in  the  facial  affection.  Complete 
recovery  is  very  rare :  permanent  paralysis,  especially  of  the 
deltoid,  or  at  least  of  its  posterior  part,  is  the  rule,  and  the 
biceps,  brachialis  anticus,  and  subscapulars  are  also  likely 
to  be  permanently  affected,  and  this  affection  is,  of  course, 
combined  with  marked  atro})hy  of  the  affected  muscles. 

The  treatment  in  a  new-born  child  cannot  be  energetic. 
It  must  be  almost  restricted  to  rubbing,  as  the  use  of  the 
battery,  while  theoretically  desirable,  is  scarcely  practicable. 

Paralysis  of  the  inferior  limbs  as  a  result  of  obstetric 
proceedings  is  rare.  When  it  does  occur  it  is  usually  the 
result  of  violence,  possibly  necessary  violence,  exerted,  on 
the  vertebral  column  and  consequent  injury  to  the  cord. 
According  to  some  authorities  the  important  condition  of 
congenital  hip  dislocation  is  the  result  of  malposition  of  the 
lower  limbs  of  the  fcetus  in  utero. 


FttlEDREICH'S  ATAXY 

This  disease,  known  also  as  "hereditary  ataxy,"  is  so 
named  after  the  Heidelberg  professor  who  first  described 
it  in  1861.  In  some  cases  which  had  a  few  years  before 
that  date  come  under  his  notice,  he  recognised  a  close 
resemblance  to  the  condition  which  had  been  recently  de- 
scribed  byDuchenne  under  the  name  of  "locomotor  ataxy." 
These  cases,  however,  although  similar  to  those  described 
by  the  great  French  observer,  differed  in  several  details, 
more  particularly  in  the  two  points  that  in  Friedreich's 
cases  there  was  evidence  of  the  presence  of  the  same  con- 
dition in  more  than  one  member  of  a  family,  and  that  there 
was  an  absence  of  impairment  of  sensibility.  Various 
attempts  have  been  made  to  stamp  the  disease  thus  dif- 
ferentiated by  Friedreich  with  a  name  more  or  less  descrip- 
tive of  the  clinical  condition  or  the  anatomical  changes 
underlpng  it.  But  the  various  names  suggested  have 
not  met  with  any  wide  acceptance,  and  "  Friedreich's  disease" 
or  "  Friedreich's  ataxy  "  still  remains  its  most  usual  desig- 
nation. Occasionally,  also,  the  name  "hereditary  ataxy" 
is  used  as  a  synonym. 

Symptoms. — Since  the  original  observation  of  this  disease 
by  Friedreich  many  cases  have  been  described  under  this 
name,  and  it  is  quite  certain  that  a  considerable  number 
have  not  been  true  examples  of  the  disease  described  by  the 
Heidelberg  professor.  This  has,  unfortunately,  produced 
considerable  confusion  in  regard  to  the  symptomatology  of 
the  disease,  and  when  all  doubtful  cases  are  excluded  from 
consideration  it  is  remarkable  to  note  the  marvellous  com- 
pleteness of  the  clinical  picture  drawn  by  the  original 
observer. 
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The  usual  age  at  which  the  first  symptoms  arise  is  between 
6  and  10  years.  Cases  have  been  recorded  as  cases  of 
Friedreich's  ataxy  in  which  the  age  of  onset  of  symptoms 
has  been  a  much  more  advanced  one.  Some  of  these  cases 
it  is  already  possible  to  classify  under  another  heading; 
others  must  still  be  regarded  as  unclassified,  although  they 
can  be  excluded  from  the  group  we  are  at  present  con- 
cerned with.  Some  are  undoubtedly  cases  of  Friedreich's 
ataxy.  The  onset  is  characterised  by  some  difficulty 
in  walking.  In  some  cases,  occurring  in  the  younger 
members  of  a  family  of  which  older  members  were  already 
aifected,  before  any  obvious  difficulty  appeared,  the  knee- 
jerks  have  been  found  to  have  disappeared.  The  gait, 
instead  of  being  uniform  and  regular,  is  characterised  by 
an  occasional  lurch,  the  feet  come  down  heavily,  and 
are  not  planted  where  it  is  desired  to  place  them,  and 
the  patient  is  thrown  off  his  balance.  The  efforts  made  to 
recover  this  cause  still  greater  irregularity  in  the  mode  of 
progression.  In  standing  the  feet  are  placed  widely  apart 
to  obtain  greater  stability,  and  the  eyes  are  fixed  on  the 
ground,  the  attitude  imparting  to  the  patient  an  aspect  of 
preoccupation.  This  difficulty  in  standing  and  walking 
commences  usually,  as  already  stated,  before  the  age  of  10, 
and  as  time  goes  on  it  gradually  becomes  greater.  At  length 
a  period  arrives  when  the  patient  finds  it  difficult  to  walk 
without  support,  and  he  slowly  but  gradually  reaches  a 
stage  in  which  he  is  unable  to  walk  at  all,  or  even  to  stand. 
As  the  difficulty  in  walking  increases  other  phenomena  are 
superadded.  There  is  a  loss  of  rhythm  and  regularity  in 
utterance  and  phonation,  the  final  syllables  in  words  are 
"clipped''  or  imperfectly  pronounced,  and  a  certain  ex- 
plosive character  is  imparted  to  the  articulation.  Speech 
proper  does  not  suffer,  and  intelligence  may  remain  un- 
impaired, although  some  emotional  instability,  especially  a 
readiness  to  laugh,  is  usually  superadded,  and  in  some  cases 
mental  Weakness  has  been  present.  In  the  cases  in  which 
grave  mental  change  has  been  present  other  signs  have 
existed,  rendering  the  nature  of  the  case  doubtful.     The 
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moTomenta  of  the  hands,  also,  become  coarst-iy  trfiniiloue 
and  uncertain,  and  even  the  head  and  trunk  share  in  this 
unsteadiness — an  unsteadiness  which  is  not  unlike  that  in 
chorea.     In  some  cases  there  is  a  distinct  vtahi   m  'jriffe. 


not  extreme  in  character,  and  in  most  cases  there  is  weak- 
ness of  the  interossei.  This  is  also  the  case  in  the  feet,  and 
accounts  for  the  deformity  to  he  observed  in  them.  The 
lightning  pains  so  characteristic  of  tabes  are  rarely,  if  ever, 
present,  but  occasionally  slight  cramp-like  pains,  or  even 


ut'tual  cvainps,  are  coiiiplahied  of.  Tliert'  is  no  itufi-fereiice 
witli  the  action  of  the  sjiliincters  except  occasional  sHplit 
weakness,  such  as  is  evidenced  by  difficulty  in  starting  the 
act  of  micturition,  and  there  is  no  marked  sensory  impair- 
ment or  trophic  disturbance,  except  the  impairment  of  the 
muscular  sense  already  alluded  to.     In  some  caspB  then- 
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has  been  present  some  slight  impainnent  of  the  sensation 
of  the  skin,  particularly  for  lieat  or  pain,  but  this  is  not 
common,  far  less  is  it  constant. 

With  the  difficulty  in  walking  changes  amounting  to 
deformities  in  the  back,  or  in  the  feet,  or  in  both,  are 
frequently  associated.     In   the   latter  there  is  a  peculiar 
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form  of  talipes  to  which  the  name  of  "  humped  foot "  or 
"  pes  cavus  "  has  been  applied.  It  is  characterised  by  an 
excessive  arching  of  the  dorsum,  a  hollowing  on  the  inner 
and  inferior  aspect,  and  some  inversion.  The  deformity  in 
the  back  is  a  lateral  curvature,  which  is  often  extreme,  but 
neither  of  these  changes  is  constant,  although  the  latter 
is  almost  invariably  present. 

There  is  no  interference  with  the  normal  pupillary  re- 
action, and  optic  atrophy,  although  sometimes  present,  is 
extremely  rare.  Nystagmus  is  very  frequent,  although  in 
many  cases  the  slight  movements  on  extreme  deviation 
scarcely  justify  this  name,  and  would  be  more  correctly 
described  as  those  of  nystagmoid  jerking.  The  state  of  the 
sphincters  of  the  bladder  and  rectum  has  been  already 
referred  to.  They  are,  generally  speaking,  unaffected, 
although  a  slight  difficulty  in  starting  or  controlling  the  act 
of  micturition  is  sometimes  complained  of.  There  is  no 
difficulty  with  swallowing. 

The  deep  reflexes  are  abolished.  Not  only  the  knee-jerk 
is  lost,  but  also  the  wrist-  and  elbow-jerks.  Yet  in  a  few 
cases  of  Friedreich's  ataxy,  otherwise  typical  as  regards 
gait,  articulation,  and  deformities,  the  knee-jerk  was  found 
present,  but  diminished.  The  plantar  reflex  has  been  noted 
as  very  active  in  many  published  cases.  In  cases  observed 
since  the  significance  of  alteration  in  this  reflex  has  been 
observed  an  extensor  response  (Babinski's  sign)  has  been 
evoked.  Besides  these  more  strictly  nervous  symptoms,  a 
considerable  degree  of  general  weakness  is  frequently 
present,  and  a  condition  of  distinct,  although  not  excessive, 
ansemia  may  be  said  to  be  the  rule.  Glycosuria  was  present 
in  one  case  described  as  Friedreich's  ataxy.  The  patient  died 
at  10  of  diabetic  coma.  Examination  of  the  heart  usually 
reveals  the  presence  of  a  very  distinct  basic  systolic  murmur. 

A  few  years  ago,  from  a  consideration  of  cases  published 
by  several  different  observers  and  of  some  which  he  had 
himself  seen,  Marie  concluded  that  there  exists  a  type  of 
disease  in  many  points  resembling  Friedreich's  ataxy,  but 
differing  in  several  important  particulars.     This  he  called 
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"hereditary  cerebellar  ataxy," and  he  regarded  the  symptoms 
as  the  result  of  some  congenital  defect  in  the  development 
of  the  cerebellum.     In  the  ataxy  the  articulatory  difficulty, 
the  frequent  presence  of  nystagmus,  and  the  fact  that  more 
than  one  member  of  a  family  might  suffer,  it  closely  re- 
sembled Friedreich's  disease,  but  important  and  striking 
differences  were  manifested  in  the  occasional  presence  of  the 
Argyll  Robertson  pupil,  the  not  unusual  occurrence  of  optic 
atrophy,  and  the  invariable  exaggeration  of  the  knee-jerk. 
The  onset  of  symptoms  also. in  this  disease  was  usually  at  a 
much  later  date  than  in  Friedreich's  ataxy.    The  remarkable 
series  of  cases  described  by  Dr.  Sanger  Brown  probably 
belongs  to  this  class.  These  were  characterised  by  the  occur- 
rence of  a  similar  condition  in  many  members  of  the  same 
family  throughout  several  generations,  namely,  gradually 
increasing  weakness  and  inco-ordination  in  the  legs,  with 
marked    tremors   of    the   head   and   body,    and   impaired 
articulation.     In  these  points  they  resembled  Friedreich's 
ataxy.     They  differed,  however,  in  the  fact  that  the  age  at 
which  the  symptoms  commenced  was  more  advanced — ^in 
one  case  it  was  as  late  as  45  years — the  knee-jerks  were 
exaggerated,  and  ankle  clonus  was  occasionally   present, 
optic  atrophy  was  of  frequent  occurrence,  and  there  was 
neither  nystagmus  nor   deformities.     Nonne   and   Menzel 
have  also  described  similar  conditions  occurring  in  more 
than  one  member  of  the  same  family,  but  in  Nonne's  cases 
the  ocular  movements  were  impaired,  the  speech  was  loud, 
nasal  and  explosive,  and  there  was  some  mental  weakness. 
Gee,    also,   in   this   country,  has  described  three  cases  of 
hereditary  infantile  spastic  "  paraplegia,"  and  Tooth  has 
met  with  instances  of  a  family  disease  in  which  the  sym- 
ptoms were  those  of  spastic  paraplegia  of  gradual  onset  at 
or   soon   after  puberty.     The  relation  of  these  groups  of 
cases  to  Friedreich's  ataxy  will  be  discussed  in  dealing  with 
the  pathology  of  the  disease,  and  the  diseases  themselves 
will  be  considered  separately. 

Etiology, — One  point  of  predominant  importance  in  con- 
sidering the  origin  of  the  disease  is  the  tendency  which  is 
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manifest  in  the  great  majority  of  instances  for  the  affection 
to  attack  more  than  one  member  of  the  same  family. 
Alcoholic  over-indulgence  and  syphilis  in  the  parents  of 
victims  have  each  been  invoked  as  possible  and  likely 
factors  in  its  causation,  and  the  evidence  of  the  presence  of 
one  or  other  of  these  conditions,  sometimes  of  both,  has 
been  in  many  instances  indisputable.  On  the  other  hand, 
there  does  not  seem  to  be  anything  like  conclusive  proof  of 
the  constant  presence  of  either  or  both ;  and  the  fact  that 
an  isolated  case  has  occurred  in  a  large  family,  the  other 
members  of  which,  both  older  and  younger  than  that  one 
the  subject  of  Friedreich's  ataxy,  were  quite  healthy,  would 
seem  to  diminish  the  importance  of  such  a  history.  In  some 
instances  the  first  symptoms  have  been  manifested  after 
some  debilitating  disease  or  acute  illness.  Two  particular 
diseases,  diphtheria  and  small-pox,  have  been  supposed  to 
be  peculiarly  efficacious  in  evoking  the  early  symptoms. 

Pathology  and  morbid  anatomy. — Ther  characteristic  lesion 
which  has  been  described  in  the  cases  examined  post 
mortem  has  been  a  sclerosis  affecting  especially  the  posterior 
columns  of  the  spinal  cord,  but  in  a  less  degree  also  the 
lateral  and  anterior — a  condition,  in  short,  of  wide-spread 
sclerosis  affecting  all  the  different  regions  of  the  white  matter 
of  the  cord,  but  falling  with  greatest  force  upon  the  posterior 
columns.  Lissauer's  tract  usually,  but  not  always,  escapes 
— a  feature  of  marked  distinction  from  tabes,  in  which  it  is 
always  degenerated.  The  cells  in  Clarke's  column  have 
also  been  found  atrophied  and  the  posterior  roots  and 
peripheral  nerves  degenerated.  But  another  condition  has 
been  observed  in  several  of  the  cases,  and  it  is  interesting 
that  Friedreich  himself  should  have  noted  this — namely,  a 
peculiar  smallness  of  the  spinal  cord.  Taking  into  account 
what  has  been  called  the  familial  character  of  the  disease, 
it  seems  highly  probable  that  this  condition  of  the  nervous 
system  really  depends  upon  a  tendency  in  certain  parts  of 
that  system,  especially  on  the  afferent  side,  to  premature 
decay  and  death — a  tendency  doubtless  depending  in  turn 
upon  a  defect  or  perversion  of  the  ordinary  developmental 
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process.  No  doubt  the  condition  of  aclerosia  and  conse- 
quent contraction  would  account  in  some  degree  for  the 
small  size  of  the  oord,  but  it  is  highly  probable  that  this  is 


Fia.  39. — Friedreioli's  ataxy,  cervicul  region,  showing'  acleroBis  in 
the  posterior  columas  and  ttlao  in  the  lateral.  From  aectiona 
kindly  lent  by  Dr.  Newton  Pitt,  prepared  and  photographed  hy 
Dr.  Collier. 

not  the  only  cause  of  this  peculiarity.  Dejerine  and  others 
have  also  described  a  condition  of  peri-ependj-nial  gliosis 
around  the  central  canal. 

Besides  the  evidence  of  deft-L'tive  development  exhibited 
in   the   spinal  cord,  si.mih'  .ili-.i'i'vri  ■■    liuve  been  of  opinion 
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that  the  cerebellum  also  is  not  so  well  developed — the  con- 
dition supposed  to  underlie  the  manifestations  of  Marie's 
hereditary  cerebellar  ataxy.  In  one  of  Menzel'a  cases, 
already  briefly  alluded  to,  there  was  degeneration  in  the 
posterior  columns  and  in   the   lateral  and  anterior  as  in 
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typical  Friedreich's  disease.  But  there  was  also  degei 
tion  of  tlie  hypoglossal  and  facial  nuclei  and  atrophy  of  the 
cerebellum  and  pons  and  of  the  olivary  bodies.  The  atrophy 
of  the  cerebellum  was  associated  with  a  deficiency  in  the 
cells  of  Purfcinje,  In  Nonne's  case,  very  similai'  clinically, 
the  anatomical  condition  was  the  same  as  regards  the  cere- 
bellum and  pons,  but  there  was  no  cord  degeneration. 
These  were  apparently  not  undoubted  eases  of  Freidreich's 
ataxy.  In  three  of  Sanger  Brown's  cases  which  have 
been  examined  'post  mortem  widespread  posterior  sclerosis 
was  found  in  the  cervical  region  and  slighter  lateral 
changes.     Marked    chitnycs    in    the    cerebellum,    however. 


Fio.  41. — Friedreich' 

were  not  apparent,  although  the  cells  of  Purkinje  were  not 
over-abundant.  A  case  similar  in  its  clinical  aspects  to 
that  of  Menzel,  and  almost  identical  as  regards  the  cere- 
bellar changes,  the  cord  showing  no  alteration,  was  described 
several  years  ago  by  Fra&er  and  Coats.  This  case  may  be 
regarded  as  a  connecting-link  between  these  different  types. 
Whether  future  observation  wilt  be  able  to  bridge  over 
whatever  small  gulf  remains  between  those  cases  and  cases 
of  Friedi'eich's  disease  it  is  impossible  to  say;  but  it  seems 
not  unlikely  that  it  may  be  possible  to  demonstrate  at  some 
not  very  distant  time  that  all  belong  to  a  group  of  cases  in 
which  there  is  defective  development  of  the  nervons  system, 
especially  on  its  afferent  side,  and  that  the  slight  differences 
between  them  are  dependent  njioii  the  defect  being  mani- 
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fested  in  different  degrees  in  different  parts  of  the  same 
system.  It  has  been  already  stated  that  in  a  few  cases  of 
Friedreich's  ataxy  otherwise  tjrpical  the  knee-jerk  has  been 
found  present.  It  can  easily  be  conceived  that  if  the 
sclerosis  in  the  lateral  column  is  considerable,  while  that  in 
the  posterior  column  is  slight,  the  knee-jerk  may  be  present 
and  even  exaggerated.  Further,  it  might  be  that  as  the 
disease  progresses  and  the  posterior  columns  become  more 
and  more  sclerosed  the  knee-jerk  might  in  time  disappear 
if  the  reflex  arc  were  disorganised  to  such  an  extent  as  to 
make  the  transmission  of  impulses  impossible.  In  the  cases 
to  which  allusion  has  been  made,  in  which  the  symptoms  of 
Jateral  sclerosis  are  distinct,  we  may  assume  that  the  ten- 
dency to  degeneration  has  manifested  itself  in  its  full  force 
in  that  region,  while  the  posterior  columns  have  been  com- 
paratively spared.  The  cases  of  Friedreich's  ataxy,  other- 
wise typical,  in  which  the  knee-jerk  is  present  must  be 
regarded  as  forming  a  connecting-link  between  the  two 
extremes. 

Diagnosis. — To  anyone  unfamiliar  with  the  disease  the 
diagnosis  is  not  easy.  The  early  age  at  which  the  sym- 
ptoms commence,  the  absence  of  the  characteristic  pain  and 
of  the  pupillary  inaction  to  light,  are  usually  sufficient  to 
distinguish  it  from  the  ordinary  form  of  locomotor  ataxy. 
In  many  points,  however,  as  is  only  natural  considering  the 
changes  in  the  spinal  cord,  it  presents  a  close  resemblance 
to  combined  posterior  and  lateral  sclerosis — the  ataxic  para- 
plegia of  Gowers.  But  in  the  latter,  also,  the  age  at  which 
the  symptoms  commence  is  usually  much  more  advanced 
than  it  is  in  cases  of  Friedreich's  ataxy,  and  there  is  an 
absence  of  the  deformities,  one  or  other  of  which  is  usually 
present  in  the  latter  disease.  Cases  of  disseminated  sclerosis 
offer  the  closest  resemblance  to  cases  of  hereditary  ataxy. 
In  the  latter  the  knee-jerk  is  nearly  always  absent,  while  in 
the  former  great  exaggeration  is  the  rule,  and  the  tremor 
is  different  in  being  in  the  former  so  much  exaggerated  by 
voluntary  movement.  The  articulation  in  the  two  diseases 
is,   in   some   instances   at   least,  closely   similar,   and   the 
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presence  of  nystagmus  in  each  further  increases  the  re- 
semblance. So  that  reliance  must,  as  a  rule,  be  placed  on 
the  general  picture  presented,  and  attention  be  particularly 
directed  in  any  doubtful  case  to  the  family  history,  the 
state  of  the  deep  reflexes,  and  the  presence  or  absence  of 
deformities.  It  may  also  be  remarked  that  cases  of  dis- 
seminated sclerosis  are,  as  a  rule,  characterised  by  periods 
of  improvement  and  deterioration,  while  in  Friedreich's 
ataxy  the  progress  is  steadily  downwards. 

Prognosis, — From  the  nature  of  the  disease  the  prognosis 
is  necessarily  bad.  There  is  no  immediate  danger  to  life, 
and  patients  often  live  for  many  years  after  they  have 
become  completely  helpless.  But  arrest  of  the  process,  far 
less  improvement,  is,  with  our  present  knowledge  and  re- 
sources, not  to  be  expected.  Death  usually  results  from 
some  intercurrent  complication,  which  soon  proves  fatal  to 
a  patient  already  greatly  emaciated  and  enfeebled. 

Treatment  chiefly  consists  in  attention  to  general  health 
and  hygiene  and  to  symptoms  as  they  arise.  The  anaemia 
is  usually  benefited  by  the  administration  of  iron  and 
arsenic.  There  is  no  contra-indication  to  strychnia,  which 
often  does  good  by  improving  the  patient's  appetite  and 
general  condition.  The  cramps  are  usually  not  so  severe  as 
to  call  for  any  treatment  except  gentle  rubbing.  It  is 
doubtful  if  much  good  is  effected  by  dividing  the  tendons 
of  the  muscles  whose  traction  produces  the  foot  deformity. 
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The  conditions  described  under  this  name  a  few  years 
ago  by  Pierre  Marie,  although  in  many  important  points 
bearing  a  close  resemblance  to  Friedreich's  ataxy,  differ 
from  it  in  so  many  of  its  features  that  it  must  be  regarded 
as  a  different  disease.  The  cases  so  far  described  are  a 
somewhat  heterogeneous  collection,  and  with  further  ex- 
perience it  is  not  unlikely  that  the  clinical  picture  which 
has  been  drawn  Avill  be  altered  in  some  of  its  outlines,  and 
it  is  almost  certain  to  have  many  additional  details  added 
to  it. 

Symptoms, — The  first  symptom  of  the  disease  is  unsteadi- 
ness in  walking  or  standing.  This  does  not,  as  a  rule, 
appear  until  about  the  age  of  20,  and  it  has  first  shown 
itself  as  late  as  45.  The  difficulty  slowly  but  steadily  in- 
creases, the  patient  walks  with  his  feet  apart  and  sways 
from  side  to  side  as  if  drunk.  There  is  also  unsteadiness  in 
standing,  but  this  is  said  not  to  be  increased  when  the  eyes 
are  closed.  After  the  lapse  of  a  varying  time  (from  one  to 
three  years)  the  hands  become  affected.  The  affection  first 
shows  itself  in  a  certain  degree  of  tremor  or  unsteadiness 
on  voluntary  movement.  This  increases  so  as  to  exhibit  in 
time  a  close  resemblance  to  the  so-called  intention  tremor 
of  disseminated  sclerosis.  The  writing  is  much  altered  and 
the  act  becomes  more  and  more  difficult.  Meantime  the 
weakness  in  the  lower  limbs  may  increase  so  that  the  patient 
becomes  unable  to  walk.  Besides  the  difficulties  in  the 
limbs  curious  choreiform  movements  may  be  present,  some- 
what resembling  those  in  Friedreich's  ataxy  but  more  con- 
stant and  more  extensive.  These  movements  frequently 
affect  the  head  and  trunk  and  face  as  well  as  the  limbs. 
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Jerky  spasmodic  movements  may  also  be  present,  and  a 
curious  difficulty  is  experienced  by  the  patient  in  letting  go 
anything  he  has  grasped  in  his  hand.  This  prolongation, 
and  even  exaggeration  of  muscular  contraction,  shows  itself 
also  in  the  facial  movements  so  that  the  naso-labial  fold 
becomes  exaggerated  and  the  mouth  may  expand  into  a  very 
marked  grin.  A  similar  muscular  spasm  is  also  shown  in 
certain  associated  movements,  as  for  example  when  the 
patient  is  speaking  the  occipito-frontalis  becomes  violently 
contracted  and  the  eyes  become  widely  opened  and  staring. 
The  speech  is  jerky  and  explosive,  not  elisive  or  syllabic 
like  that  in  Friedreich's  disease  or  disseminated  sclerosis, 
and  the  voice  as  a  rule  is  low,  guttural,  and  monotonous, 
with  an  occasional  irregular  and  unexpected  break  into  high 
notes. 

Sensory  impairment  is  not  present.  Subjective  sensations 
of  pains  in  the  limbs  or  back,  headache,  and  vertigo  occasion- 
ally occur.  Trophic  and  vaso-motor  disturbances  are  not 
present,  and  deformities  such  as  pes  cavus  or  lateral  curva- 
ture are  by  no  means  constant  and  are  probably  rare. 

The  sphincters  are  said  not  to  be  definitely  affected.  In 
at  least  one  case,  however,  incontinence  of  urine  was 
present.  In  some  of  Dr.  Sanger  Brown's  cases  there  was 
difficulty  with  micturition,  and  when  this  was  present  there 
were  frequently  shooting  pains  in  the  limbs.  There  is 
occasionally  some  difficulty  in  swallowing,  the  knee-jerks 
are  active,  and  ankle  clonus  may  .be  present.  The  mental 
condition  need  not  be  affected.  Occasionally  there  seems 
to  be  some  dulness  and  lethargy,  but  this  impression  may  be 
erroneous  on  account  of  the  dejected  expression,  which  is 
not  always  correlated  with  mental  impairment.  Indeed,  in 
one  series  of  cases  the  mental  condition  was  unusually  and 
unexpectedly  good. 

Important  ocular  symptoms  are  present.  Atrophy  of  the 
optic  disc  with  impaired  vision  and  contracted  fields  is  the 
rule  in  this  disease.  Nystagmoid  jerkings  also  occur,  not 
definite  enough  or  constant  enough  to  be  designated 
nystagmus.     In  Dr.  Sanger  Brown's  cases  they  were  absent. 
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Weakness  of  certain  ocular  muscles — external  rectus, 
superior  rectus,  levator  palpebrarum — has  also  been  present. 
This  is  not  constant,  although  a  tendency  has  been  noticed 
to  the  occurrence  of  the  same  ocular  weakness  in  different 
members  of  an  affected  family. 

Etiology, — In  considering  the  etiology  of  this  condition 
the  family  tendency  to  the  disease  is  the  most  striking 
phenomenon.  What  determines  this  we  do  not  know.  Con- 
sanguinity, alcoholism,  syphilis,  and  tubercle  seem  to  have 
no  part  in  its  causation.  The  late  age  at  which  the  symp- 
toms first  show  themselves,  usually  after  20  and  as  late  as 
45,  explains  the  fact  that  the  disease  may  be  transmitted 
through  several  generations.  The  earlier  age  of  onset  of  the 
disease  in  Freidreich's  ataxy  probably  precludes  marriage 
and  procreation.  Accidents  and  mental  and  physical  shocks 
do  not  seem  to  be  even  exciting  causes. 

Pathology  and  morbid  anatomy, — The  disease  seems  to 
depend  pathologically  upon  defective  development  or  pre- 
mature decay  of  certain  structures  especially  related  to 
equilibration  and  connected  with  the  cerebellum.  In  all 
the  cases  examined  until  now  the  unusually  small  size  of 
the  cerebellum  has  been  obvious.  In  some  this  has  been 
very  marked,  as  in  one  case  in  which  it  weighed  81  grammes 
instead  of  the  usual  160  or  170.  In  others  the  diminution 
in  size  has  been  slight.  In  most  cases  the  diminution  has 
depended  upon  a  general  reduction  of  all  the  elements.  In 
some  the  diminution  in  the  number  of  the  cells  of  Purkinje  has 
been  a  striking  feature — a  condition  similar  to  what  has  been 
met  with  in  certain  of  the  lower  animals,  while  in  others  these 
cells  have  been  apparently  normal  in  size  and  in  number 
but  the  tissue  in  which  thev  are  situated  has  been  found  to 
be  smaller  in  extent  and  more  fibrous  than  usual.  In  these 
cases,  also,  the  grey  matter  generally  of  the  cerebellum  has 
been  reduced  in  amount,  and  the  sulci  have  been  deeper  and 
wider.  The  cerebellar  white  substance  has  also  been  reduced 
in  volume,  but  the  dentate  nucleus  remained  unaltered. 
In  other  cases  in  which  the  changes  in  the  cerebellum  have 
been  apparently  slight  there  have  been  distinct  alterations 
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n  the  coiuiections  between  the  organ  and  the  spinal  cori 
md  the  generally  Biii.ill  size  of  the  cord  has  been  obvioi 


This  reduction  in  size  of  tlie  cord  has  been  associated  wiM 
atrophy   of   its   grey   substance  and   degeneration  in  the 


—  DurBol  regit 


posterior  columns,  in  the  colnnin  of  Gowers,  and  in  tl 

form  bodies.     The  column  of  Clarke  has  also  been  altered 

both  in  its  cells  and  fibres.     In  Sanger  Brown's  three  cases 
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examined  poH  mortem,  one  by  Meyer,  and  two  by  Barker, 
the  degeneration  was  in  the  dorsal  cerebellar  tract  and  not 
in  the  ventral-cerebellar  tract  of  Gowera.  The  condition 
of  the  cord,  indeed,  has  been  atritiiigly  similar  to  that 
found  in  Friedreich's  ataxy,  but  the  changes  have  been  leas 
extensive.  So  far,  then,  as  the  histological  examination  is 
concerned,  it  would  seem  that  in  this  disease  we  are  dealing 
with  a  condition  in  which  the  afferent  structures  on  which 
co-ordination  and  equilibration  depend  are  the  parts  affected. 


Fio.  44. — Luiultar  rttpon.  same  card.  In  nil  sixitiiniB  tbu  degune- 
mt^  liart  (lightly  stAined)  U  Himilar  in  diHtribiition.  Ui  that  in 
Friedreich's  ataxy. 

In  some  of  the  cases  the  cerebellum  alone  seems  to  be  the 
part  at  fault ;  in  other  cases  the  alterations  in  that  organ 
itself  are  comparatively  slight,  but  those  in  the  tracts  lead- 
ing to  it  from  the  periphery  are  somewhat  extensive.  This 
latter  class,  in  the  anatomical  changes  present,  closely  re- 
sembles casea  of  Freidreich'a  ataxy ;  the  morbid  anatomy 
in  the  former  class  only  resembles  that  of  Freidreich's  ataxy 
because  of  the  diminution  in  size  of  the  cerebellum  and 
cord.  'Whether  future  observation  will  show  that  the  two 
diseases  are  essentially  the  same  remains  to  be  seen.  It  is 
not  impossible  that  as  in  the  remarkable  cases  of  Sanger 
Brown,  three  of  which  have  been  examined  post  mortem  with 
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strikingly  similar  results,  changes  in  the  cerebellar  afferent 
tracts  of  the  cord  especially,  will  be  found  to  constitute  the 
most  distinct  feature  of  the  disease. 

Diagtwsis. — The  closest  relations  of  this  disease  clinically 
(and,  as  we  have  also  found,  pathologically)  are  with 
Freidreich's  ataxy.  While  the  two  diseases  are  strikingly 
similar  in  the  presence  of  ataxy  of  the  cerebellar  type,  of 
nystagmus  occasionally,  and  of  choreiform  movements 
always,  of  inco-ordination  of  the  hands,  and  of  articulatory 
defects,  the  disease  under  consideration  differs  very  strikingly 
in  the  later  stage  at  which  it  commences,  in  the  activity  of  the 
deep  reflexes  as  contrasted  with  their  absence  in  Friedreich's 
disease,  and  in  the  frequent  occurrence  of  optic  atrophy. 
Deformities  in  the  spine  and  in  the  feet  are  also,  at  least 
unusual,  in  cerebellar  ataxy.  Yet  it  would  be  rash  to  say 
that  the  knee-jerk  is  never  present  in  Freidreich's  ataxy 
and  optic  atrophy  certainly  does  occur,  although  very  rarely, 
in  that  disease.  The  writer  has  under  his  care  at  present 
two  cases  of  Freidreich's  ataxy  in  the  same  family,  each  of 
them  showing  all  the  characteristic  signs  and  symptoms  of 
the  disease,  but  one  having  in  addition  well-marked  optic 
atrophy  which  has  caused  almost  complete  blindness.  These 
considerations  show  the  close  resemblance  between  cases  of 
the  two  diseases.  They  suggest  a  relationship,  and  it  may 
be  that  future  observations  will  show  that  the  relationship 
is  even  closer  than  now  appears.  Certain  forms  of  cerebellar 
disease  may  also  closely  resemble  this  condition  clinically. 
These,  however,  are  usually  the  result  of  inflammatory  or 
other  conditions  characterised  by  an  acute  onset.  The  family 
form  of  spastic  paralysis  also  offers  certain  resemblances  in 
the  condition  of  the  reflexes  and  the  frequent  presence  of 
nystagmus  and  perhaps  of  optic  atrophy.  But  the  gait  is 
merely  spastic,  not  ataxic  or  reeling,  and  although  the 
articulation  may  be  slurring  it  is  not  so  markedly  explosive 
and  there  are  no  choreiform  movements  present.  Certain 
cases  also  of  disseminated  sclerosis  resemble  closely  cases 
of  cerebellar  ataxy.  The  age  of  onset,  the  presence  of 
ataxy  and  weakness  of  the  legs,  and  tremors  in  the  hands, 
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of  articulatory  difficulty  and  of  optic  atrophy  may  all  corres- 
pond. But  the  absence  of  family  history,  the  frequent 
presence  of  sphincter  trpuble  in  disseminated  sclerosis  con- 
trasted with  its  rarity  in  cerebellar  ataxy  and  the  probably 
more  rapid  progress  in  disseminated  sclerosis,  will  usually 
serve  to  distinguish  the  two. 

Prognosis, — ^The  prognosis,  from  the  nature  of  the  disease, 
is  necessarily  bad.  The  disability  gradually  increases,  but 
the  absence  of  any  condition,  such  as  bladder  trouble, 
likely  to  endanger  life  renders  the  outlook  as  regards  the 
duration  of  life  quite  good.  The  encroachments  of  the 
disease  are  slow,  and  a  patient  may  remain  able  to  get 
about,  at  least  indoors,  for  many  years  after  the  commence- 
ment of  the  illness. 

Treatment, — Treatment  with  a  view  to  modifying  the 
diseased  condition  is  obviously  in  the  present  state  of  our 
knowledge  quite  hopeless.  All  that  we  can  do  is  to  treat 
symptoms  such  as  pain,  cramp,  etc.,  as  they  happen  to  arise, 
and  to  endeavour  to  keep  the  patient  under  the  best  attain- 
able conditions  as  regards  food,  nursing  and  hygiene^ 
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This  has  hitherto  been  regarded  as  a  somewhat  indefinite 
condition  closely  resembling  in  many  points  the  disease 
which  we  have  just  considered — Friedreich's  ataxy.  A 
careful  consideration  of  the  cases  under  this  name  as  well 
as  of  some  which  have  been  looked  upon  as  anomalous 
cases  of  Friedreich's  ataxy,  makes  it  clear  that  it  is  now  to 
be  regarded  as  a  definite  clinical  entity,  with,  however, 
variations  in  the  symptomatology  of  the  clinical  varieties 
of  the  disease  comparable  with  those  which  occur  in  the  cases 
of  ordinary  Tabes  dorsalfs. 

Its  first  and  most  important  characteristic  is  its  occur- 
rence in  early  life.  It  may  occur  as  early  as  8  or  be  dis- 
covered as  late  as  23,  although  in  a  case  described  at  the 
latter  age  it  was  present  in  a  fairly  developed  form.  It  had 
probably,  therefore,  first  manifested  itself  some  years  earlier. 
In  one  variety  the  early  symptoms  are  lightning  pains  in  the 
legs.  These  are  usually  accompanied  by  some  weakness  and 
ataxy  of  the  limbs,  abolition  of  the  knee-jerk,  and  perhaps 
some  slight  affection  of  the  sphincters.  The  Argyll  Robert- 
son phenomenon  is  usually  present.  Another  clinical  variety 
is  characterised  by  an  early  affection  of  vision,  the  result 
of  optic  atrophy.  At  first  there  may  be  no  ataxy,  although 
the  knee-jerk  may  be  impaired  or  even  lost.  The  optic 
atrophy  may  go  on  to  cause  complete  blindness,  but  ataxy 
and  other  symptoms  may  remain  in  abeyance,  temporarily  or 
permanently.  In  an  unusually  large  proportion  of  the  pub- 
lished cases  optic  atrophy  has  been  present,  sometimes  with 
ataxy,  more  frequently  without  it.  But  even  if  ataxy  be 
absent  in  such  cases  the  knee-jerk  is  usually  found  to  be 
lost,  or  at  least  defective,  and  the  pupil  is  almost  always, 
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under  such  conditions,  inactive  to  light.  Not  uncommonly 
different  members  of  the  same  family  are  found  to  be 
afEected,  usually  in  different  degrees,  at  least  when  affected 
simultaneously.  In  one  very  interesting  family,  of  which 
the  details  have  been  published  by  Dr.  Brooksbank  James, 
there  were  eight  surviving  children  out  of  fourteen  born 
alive.  Of  these  eight  the  eldest  was  a  young  woman  of  20 
with  paralysis  of  the  left  external  rectus  muscle,  absent 
knee-jerks,  and  Arg^'ll  Robertson  pupils.  The  second 
was  a  boy  of  17  with  Hutchinson's  teeth,  scars  at  the 
angles  of  the  mouth,  gross  central  choroido-retinal  changes 
and  sluggish  knee-jerks.  The  third  was  a  girl  of  15, 
with  sluggish  knee-jerks  and  pupils  fully  active  to  light. 
The  central  incisors  were  separated  and  narrowed  at 
the  extremities.  The  fourth  was  a  girl  of  10  with  normal 
pupils  and  active  knee-jerks,  but  somewhat  suspicious 
incisors.  The  fifth  was  a  girl  of  8  with  central  incisors 
separated  and  narrowed  inferiorly,  unequal  pupils  which 
were  inactive  to  light,  and  sluggish  knee-jerks.  The  other 
two  living  children  were  aged  respectively  4  years  and 
18  months,  and  showed  no  abnormality — at  least  at  the 
time  of  publication. 

'  In  another  case  the  patient  was  a  lad  of  17  years,  the  son 
of  a  tabetic  father;  the  knee-jerks  were  lost,  the  pupils 
were  inactive  to  light,  there  was  marked  ataxy  of  the  arms 
and  legs  and  optic  atrophy  with  blindness.  In  another  of 
the  recorded  cases  the  father  of  the  patient  had  been  tabetic. 
One  striking  feature  in  many  of  the  published  cases  is  the 
co-existence  with  signs  and  symptoms  of  tabetic  affection 
in  the  patient  or  other  members  of  the  family,  of  definite 
evidence  of  congenital  syphilis.  The  importance  of  this 
will  be  alluded  to  in  reference  to  the  etiology  and  pathology 
of  the  condition. 

Etiology  and  pathology. — There  seems  no  room  for  doubt 
that  juvenile  tabes  is  a  result  of  congenital  syphilis.  The 
cases  which  are  briefly  alluded  to  above  are  random  but 
characteristic  examples  of  all  the  recorded  cases,  and  one 
cannot  but  be  struck  by  the  close  analogy  which  such  cases 
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bear  to  those  of  juvenile  general  paralysis.  In  these  also 
the  influence  of  congenital  syphilis  is  strikingly  marked  by 
the  presence,  in  such  a  large  proportion  of  the  cases,  of 
definite  stigmata  of  that  disease  or  of  a  history  which  more 
than  suggests  it.  Occasionally  the  two  conditions — as 
frequently  happens  with  ordinary  tabes  dorsalis,  and 
general  paralysis — are  associated  in  the  same  patients. 
Strumpell  records  a  case  of  a  girl  of  13  who  had  juvenile 
tabes  and  also  symptoms  of  general  paralysis.  The  father 
had  had  syphilis,  and  secondary  symptoms  were  present 
two  years  before  the  patient's  birth.  The  writer  had  under 
his  care,  a  few  years  ago,  a  young  man  of  17,  who  had 
commencing  optic  atrophy  and  sluggish  knee-jerks.  His 
knee-jerks  entirely  disappeared  and  he  became  blind.  Soon 
after  his  blindness  was  complete  he  developed  slurring 
articulation  and  mental  exaltation,  which  necessitated  his 
removal  to  an  asylum.  He  himself  had  no  definite  signs  of 
congenital  syphilis,  but  his  sister  had  Hutchinson's  teeth, 
scarring  about  the  mouth,  and  disseminated  choroidal 
atrophy.  So  that  in  this  case  also,  in  which  there 
was  a  condition  of  combined  juvenile  tabes  and  juvenile 
general  paralysis,  there  was  evidence  of  the  influence 
of  parental  syphilis.  Of  course,  it  is  not  easy  to  fur- 
nish conclusive  proof  that  these  diseases  are  the  result 
of  inherited  syphilis.  Yet  the  evidence  is  so  strong  in 
favour  of  such  a  view  as  to  suggest  the  question  whether  it 
might  not  bo  well  to  recognise  the  fact  explicitly  in  the 
descriptive  designation  of  the  two  diseases.  It  would,  then, 
appear  that  there  are  two  degenerative  diseases  of  the 
nervous  system  especially  prone  to  occur  in  children  who 
are  the  subjects  of  congenital  syphilis :  one,  the  disease 
known  as  juvenile  tabes  characterised  by  one  or  more  of 
the  following  symptoms — loss  of  knee-jerks,  ataxy,  lightning 
pains,  incontinence  of  urine,  optic  atrophy;  the  other, 
juvenile  general  paralysis  of  the  insane,  with  mental 
symptoms  similar  to  those  that  are  present  in  the 
ordinary  general  paralysis  of  the  adult,  together  with  Argyll 
Robertson   pupil,   occasionally   optic   atrophy,   and   either 
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an  active  or  an  absent  knee-jerk;  and  as  is  the  case 
also  in  the  ordinary  form  of  these  diseases  as  they  occur  in 
adults^  the  two  conditions  may  co-exist  in  these  juvenile 
patients. 

The  pathological  anatomy  is  not  yet  definitely  established. 
Sclerosis  of  the  posterior  column  is  almost  certainly  present, 
and  there  is  probably  a  sclerosis  in  other  parts  of  the  cord 
as  well,  just  as  there  is  in  Friedreich's  ataxy. 

Diagnosis. — A  difficulty  may  arise  in  the  diagnosis  of  this 
condition  from  Friedreich's  ataxy.  Yet  in  the  latter  the 
absence  of  lightning  pains  and  of  pupillary  phenomena  and 
the  presence  of  the  nystagmus  and  of  the  def onnities  already 
described  in  that  disease,  will  usually  be  sufficient  to  dis- 
tinguish the  two.  It  must,  however,  be  remembered  that 
occasionally  in  juvenile  tabes  a  lateral  curvature  of  the 
spine  has  been  described.  Sometimes  a  difficulty  will  arise 
in  deciding  whether  a  patient,  e.fj,  of  20  years,  is  suffer- 
ing from  the  congenital  form  of  weakness  or  from  the- 
acquired  form.  A  consideration  of  the  condition  and  all 
the  circumstances  of  the  patient  and  of  the  family  history 
will  usually  be  sufficient  to  allow  of  a  corre»ct  decision  being 
arrived  at.  The  condition  of  the  reflexes  will  usually  be 
sufficient  to  distinguish  the  disease  from  the  hereditary  type 
of  spastic  paralysis  and  of  cerebellar  ataxy.  The  distinction 
between  juvenile  tabes  and  juvenile  general  ])aralysis  may 
occasionallv  be  somewhat  arbitrarv,  for  in  the  cases  in 
which  both  diseases  co-exist  it  is  not  easy  to  say  when  one 
ends  and  the  other  begins. 

Prognosis, — The  prognosis  is  distinctly  bad,  although 
there  is  much  variation  in  the  rate  at  which  the  disease 
progresses.  It  may  be  very  rapid;  it  may,  on  the  other 
hand,  gradually  lead  to  a  condition  of  almost  complete  dis- 
ablement in  which  the  patient  may  remain  for  years.  When 
blindness  is  also  present  the  condition  of  the  patient  is  very 
distressing,  and  may  remain  practically  unaltered  during 
several  years. 

Treatment . — The  treatment  which  naturally  suggests 
itself,  having  regard  to  the  probable  influence  of  syphilis, 
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is  that  by  mercury  and  the  iodides.  Unfortunately,  it  seems 
to  have  little,  if  any,  effect,  but  it  is  certainly  desirable  to 
try  such  treatment  with  care  and  completeness.  Any  other 
line  of  treatment  must  simply  attempt  to  alter  or  alleviate 
such  conditions  as  arise  in  the  course  of  the  disease. 


FAMILY    S]\\STIC   ]\\KALYS1S 

Reference  has  already  been  made  in  the  section  on 
*^  Cerebral  Diplegia,"  to  conditions  to  which  Sir  William 
(xowers  has  a))plied  the  name  "abiotrophy,"  conditions, 
that  is,  in  which  certain  structures — and  in  this  instance  we 
are  dealing  with  structures  of  the  nervous  system — seem  to 
have  been  endowed  with  a  short  tenure  of  life,  and  in  which 
those  stnictures  tend  to  decay  ])reinaturely,  and,  in  the 
course  of  their  decay,  to  give  rise  to  certain  symptcmis.  In 
many  cases  this  tendency  is  present  chiefly  in  the  ))yramidal 
•system  of  fibres,  so  that  the  condition  which  arises  is  one  of 
lipastic  paralysis,  and  tlie  anatomical  condition  in  the  spinal 
■cord  associated  with  it  is  one  of  lateral  sclerosis.  In  some 
cases,  as  has  already  been  indicated  in  the  article  referred 
to,  such  a  condition  seems  to  date  from  birth.  The  child 
is  born  with  a  pyramidal  system  undeveloped,  which  never 
develops,  or,  it  may  be,  is  born  with  a  pyramidal  system 
fairly  normal,  which  tends,  however,  to  decay  very  quickly 
— that  is,  in  the  first  few  months  (jr  years  of  life.  But  in 
other  cases — and  those  are  the  cases  with  which  this  section 
is  concerned — the  tendency  to  decay  does  not  assert  itself 
until  later  in  life,  frequently  about  the  age  of  ])uberty, 
or  even  later,  and  a  condition  of  spastic  paralysis  then 
gradually  develops.  A  good  many  instances  are  now  on 
record  in  which  such  weakness  has  developed,  sometimes 
in  a  solitary  member  of  a  family,  sometimes  in  several 
members  of  the  same  family,  at  or  about  the  age  of  puberty, 
und  has  gone  on  to  cause  complete  disability  in  the  course 
of  a  comparatively  short  time. 

The  symptoms  characterising  such  a  condition  are  great 
stiffness  and  rigidity  of  the  lower  limbs  of  gradual  onset, 
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exaggerated  reflexes,  ankle  clonus,  with  extensor  plantar 
response.  There  is,  as  a  rule,  no  sensory  impairment,  and 
the  upper  limbs  may  not  be  affected,  or  if  they  are  the 
affection  is  only  of  very  slight  degree.  Nystagmus  is  occa- 
sionally present,  and  a  difliculty  in  articulation  similar  to 
that  which  occurs  in  disseminated  sclerosis  has  been  noted, 
not  only  in  the  isolated  cases,  but  also  in  the  cases  in  which 
more  than  one  member  of  the  family  has  suffered. 

The  2^(1  thology  of  the  condition  has  already  been  indicated 
in  the  introductory  remarks.  Certain  parts  of  the  nervous 
system,  although  they  may  be  apj)arently  developed 
normally,  are  endowed  with  that  short  tenure  of  life  which 
renders  their  early  decay  almost  inevitable.  And  the 
morbid  anatomy  shows  that  the  decay  which  takes  place  is 
chiefly  in  the  pyramidal  system  of  cells  and  fibres.  Besides 
such  degeneration  it  is  not  unusual  to  find  in  those  cases 
degeneration  in  the  posterior  columns  as  well,  extending 
from  the  lumbar  to  the  ceryical  region,  and  also  occasionally 
m  the  cerebellar  system.  But  the  dey^eneration  in  those 
parts  is  not  nearly  so  ])rofound  as  it  is  in  the  pyramidal 
system,  and  it  is  probably  secondary  to  the  interference 
with  movement  which  the  pyramidal  sclerosis  necessarily 
entails. 

Diagnosis, — The  diagnosis  in  such  cases  is  necessary  from 
other  conditions  of  sj)astic  ])aralysis  resulting  from  lateral 
sclerosis.  A  tumour  of  slowly  growing  character  may,  of 
course,  give  rise  to  spastic  paralysis,  and  may  lead  to  the 
symptoms  of  lateral  sclerosis.  So  may  pressure  from 
tubercular  or  syphilitic  disease,  but  those  conditions  would 
be  distinguished  by  the  absence  of  the  family  history,  and 
by  the  presence,  frequently,  of  more  or  less  severe  pain. 
It  is  exceedingly  difticult  in  many  cases  to  distinguish 
such  a  condition  from  commencing  disseminated  sclerosis. 
Indeed,  at  certain  stages  the  distinction  is  impossible,  and 
it  may  be  necessary  to  wait  and  watch  the  further  progress 
of  a  case  before  it  is  possible  to  be  quite  certain. 

The  prognosis,  of  course,  is  bad  as  regards  anything  like 
improyement  taking  place,  but  it  is  not  necessarily  bad  as 
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regards  duration  of  life,  for  life  in  such  a  disease  is  often 
prolonged  for  many  years,  the  degeneration  seeming  to  set 
in,  to  reach  its  maxinmm  in  the  structures  affected  in  a 
comparatively  short  time,  and  after  tins  the  other  structures 
which  are  left  undegcMieratcnl  n])])arently  remain  normal. 

Trcatmtnity  unfortuiuitely,  is  inefficacious.  No  drugs  and 
no  measures  with  which   we    are   as   vet   familiar  can   be 

ft 

regarded  as  likely  in  any  degree  to  alleviat(»  the  symptoms 
of  this  inevitable  disease. 

In  certain  cases  there  seems  to  be  not  onlv  an  affection, 
such  as  that  indicated  above,  of  the  ]>vrnmidal  system,  or 
upper  motor  neuron,  but  the  lower  neuron  also  seems  to  be 
affected,  resulting  in  the  producticm  of  a  condition  of 
wasting,  of  the  extremities  especially,  similar  to  that  which 
occurs  in  progressive  nniscular  atrophy.  In  those  rare  and 
unusual  cases,  of  which  several  are  now  on  record,  occur- 
ring in  several  families,  and  affecting  j)erhaps  more  than 
one  member  of  the  family,  the  diseast*  must  be  regarded 
as  probably  also  of  the  abiotr()])hic  type,  in  which  not  only 
the  upper  neuron  has  been  affected,  but  in  which  the 
lower  neuron  has  suffennl  also.  Such  cases  are,  indeed, 
instances  of  amyotrophic  lateral  sclerosis  of  a  family  type. 
They  occur  at  a  nnich  earlier  age  than  the  usual  form  of 
that  disease,  and,  as  has  already  becni  said,  one  or  more? 
members  of  the  same  familv  mav  be  affected. 

«'  ft- 

The  prognosis  in  this  is  by  no  means  good,  and  the 
patients  inevitably  beconu^  completely  hel])less. 

The  diagnosis  has  usually  to  bi'  made  from  cases  of 
ordinary  amyotrophic  lat(M'al  sclerosis,  and  the  age  at  which 
the  disease  occurs  is  a  gnnit  hc^lp  in  making  the  distinction. 
Tliey  have  also  to  l)e  distinguished  from  cases  of  syringo- 
myelia, the  distincticm  from  t\w  latter  being  chiefly  in  the 
absence  of  any  sensory  phenomena. 

Treatment  in  this  condition  also  is  (juite  inefficacious. 
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(Poit's  Pakapleoia) 

The  occurrence  of  this  condition  has  acquired  fresh 
interest  and  importance  in  recent  years  on  account  of  the 
operative  measures  which  have  been  advocated  for  its  relief. 
These  in  some  instances  have  been  crowned  with  almost 
dramatic  success ;  in  others  no  improvement  has  been 
effected,  and  it  is  of  the  utmost  importance  to  try  to  dis- 
tinguish if  possible  between  cases  which  are  likely  to  benefit 
from  operative  measures  and  others  in  which  contraindica- 
tions to  operation  exist.  The  disease  is  not  uncomnion  in 
children ;  and  while  in  many  respects  the  condition  as  it 
occurs  in  children  and  as  it  occurs  in  adults  is  practically 
the  same,  it  must  be  understood  that  what  is  about  to  be 
said,  in  reference  especially  to  treatment,  applies  in  a 
peculiar  way  to  the  condition  as  it  occurs  in  young  people. 
A  characteristic  case  in  a  child  may  be  described  as  follows  : 
The  child,  previously  healthy,  possibly  not  regarded  as 
robust,  is  found  to  become  much  more  easily  tired  than 
formerly,  and  not  to  be  willing  to  use  its  legs  so  freely. 
With  this  languor,  and  what  is  looked  upon  sometimes  as 
indolence,  no  pain  may  be  associated.  Occasionally,  how- 
ever, it  is  found  that  the  limbs  "  start "  at  night,  and  it  is 
not  uncommon  for  the  child,  to  its  own  great  distress,  to 
wet  the  bed.  The  weakness  becomes  more  and  more  marked, 
the  disinclination  and  inability  to  get  about  become  more 
striking,  and  it  may  sometimes  be  noticed  that  a  stooping 
attitude  is  assumed,  and  that  the  back  is  kept  more  rigid 
than  usual.  An  examination  of  the  limbs  at  this  time  would 
probably  reveal  a  complete  intactness  of  sensory  functions. 
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It  is  usually  found,  however,  that  the  knee-jerks  are  ex- 
aggerated, ankle  clonus  may  be  present,  and  frequently  the 
plantar  response  is  of  the  extensor  type.  On  examining  the 
back,  a  slight  angular  curvature  may  be  visible.  If  this  is 
so,  the  nature  of  the  condition  is  at  once  revealed.  On  the 
other  hand,  there  may  be  no  such  curvature,  but  it  is  usually 
found  that  there  is  a  degree  of  rigidity  about  the  spinal 
column  which  is  of  similar  significance.  Of  course,  if  the 
condition  is  recognised,  treatment  is  at  once  adopted.  But 
in  a  case  in  which  it  is  not  recognised  the  child  usually  tries 
to  get  about  until  it  is  no  longer  able  to  walk.  It  is  then 
found  to  be  in  a  very  spastic  condition  ;  the  legs  are  closely 
locked  together,  extremely  rigid,  there  may  be  even  some 
slight  sensory  impairment.  The  sphincters  also  are  fre- 
quently affected,  there  is  usually  difficulty  in  controlling 
the  action  of  the  bladder,  and  the  sphincter  ani  may  cease 
to  act,  especially  on  the  occasions  on  which  some  open- 
ing medicine  has  been  taken.  Girdle  sensation  is  fairly 
common,  and  in  a  case  such  as  that  described  would  be 
almost  certain  to  be  present.  It  must  be  remembered,  how- 
ever, that  the  deformity  of  angular  curvature  need  not 
necessarily  show  itself.  Such  a  deformity  is  produced  by 
the  falling  together  of  the  anterior  parts  of  the  bodies  of 
the  vertebrae,  and  the  consequent  protrusion  of  the  spinous 
processes.  But  it  is  quite  conceivable  that  a  good  deal  of 
inflammation  of  the  membrane  of  the  cord,  secondary  to  bone 
disease,  may  be  present — sufficient,  indeed,  to  give  rise  to  com- 
plete paraplegia,  yet  the  bone  disease  may  not  be  so  severe 
as  to  give  rise  to  any  visible  deformity  of  the  spinal  column. 
Such  a  condition  as  that  described  relates,  chiefly  of 
course,  to  caries  as  it  occurs  in  the  dorsal  region.  When 
it  occurs  in  the  lumbar  region  we  are  much  less  likely  to 
have  any  obvious  deformity  of  the  spine  present;  but  then 
the  rigidity  of  the  spinal  column  will  be  very  marked. 
Again,  when  caries  affects  the  lumbar  region  it  is  quite 
possible  that  the  reflexes,  especially  the  knee-jerks,  instead 
of  being  exaggerated,  may  be  actually  abolished,  because 
the  reflex  arc,  on  the  integrity  of*  which   the  knee-jerk 
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depends,  may  be  interrupted  by  the  inflammatory  process. 
Similarly,  if  the  caries  is  situated  in  the  cervical  re^on, 
deformity  in  the  shape  of  an  actual  acute  angular  curva- 
ture rarely  occurs,  and  can  only  occur  if  the  carious  process 
in  the  spinal  column  is  of  extreme  degree.  What  most 
frequently  happens  is  that  there  is  much  thickening  about 
the  spine  in  the  cervical  region,  and  great  infiltration  of 
the  soft  tissues  of  the  neck.  So  that  on  feeling  the 
patient's  neck  one  is  at  once  struck  by  the  great  thicken- 
ing and  hardness  of  all  the  tissues  about  the  spinal  column. 
Further,  in  those  cervical  cases  not  only  are  the  lower 
limbs  affected,  but  also  the  upper  limbs,  and  from  the  fact 
that  the  actual  norve-roots  are  frequently  involved  in  the 
disease,  local  wasting  of  muscles,  especially  the  small 
muscles  of  the  hand,  is  a  very  frequent  accompaniment  of 
cervical  caries. 

To  sum  up,  then,  the  clinical  history  in  a  case  of  spinal 
caries  is  characterised  by  a  gradual  onset  of  weakness,  in 
the  lower  limbs  only  if  the  caries  is  in  the  dorsal  or  lumbar 
region,  frequently  by  girdle  sensation,  occasionally  by 
shooting  pains  around  the  waist  and  even  into  the  limbs, 
by  an  interference  with  the  function  of  the  sphincters  of 
the  bladder  and  the  rectum,  and  by  some  degree  of  anaes- 
thesia in  the  severe  cases.  It  must  be  remembered,  how- 
ever, that  even  in  cases  in  which  the  motor  paralysis  is 
complete  there  may  be  no  sensory  change  at  all.  If  the 
caries  affects  the  cervical  region,  then  we  may  have 
weakness  or  paralysis  of  all  four  limbs.  There  is,  as  has 
already  been  stated,  not  necessarily  any  actual  angular 
curvature  of  the  cervical  spine,  but  there  is  much  thicken- 
ing, especially  in  the  soft  tissues  of  the  neck.  There  is 
also  frequently  wasting  in  the  hand  muscles — it  may  be 
also  in  the  arm  muscles — from  involvement  of  the  nerve-roots 
which  supply  them,  and  there  may  be  anaesthesia  of  the 
distribution  which  characterises  an  affection  of  the  nerve- 
roots.  The  knee-jerks  are  usually  exaggerated — they  may 
be  absent  in  lumbar  caries — ankle  clonus  is  frequent,  and 
the  plantar  reflex  is  usually  of  the  extensor  type. 
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Etiology. — The  etiology  of  such  a  condition  as  this  is,  of 
course,  related  to  the  family  history  indicating  a  tendency 
to  tuberculous  disease,  and  to  the  personal  history  of  the 
patient  in  reference  to  other  manifestations  of  tubercle. 
It  is  quite  possible  that  there  may  be  no  evidence  of  any 
tubercular  lesion  in  any  other  part  of  the  body.  Occasion- 
ally, however,  some  indication  of  tubercle  affecting  the  lungs 
may  be  present,  and  in  such  cases  the  nature  of  the  con- 
dition is  at  once  obvious.  As  regards  the  immediate  cause 
of  the  caries,  one  cannot  help  feeling  that  the  occurrence 
of  falls,  and  of  jars  to  the  back,  is  of  some  importance. 
Just  as  a  blow  on  the  head  is  so  frequently  the  precursor 
of  tubercular  meningitis,  appjirently  causing  such  a  local 
lowering  of  vitality  as  to  give  tlie  bacillus  its  chance  of 
invasion,  so  also  a  blow  on  the  back  or  an  injury  to  it 
through  a  fall  or  strain  seems  to  determine,  in  many  in- 
stances, the  onset  of  caries  of  the  spine. 

Morbid  anatomy. — From  what  has  been  said  it  will  be 
clear  that  the  condition  which  gives  rise  to  paraplegia  in 
association  with  s])inal  caries  is  really  one  of  gradual  mye- 
litis. The  myelitis,  the  actual  afFection  of  the  spinal  cord 
itself,  is  apparently  secondare'  to  pressure  exerted  from  out- 
side, or  inflammation  spreading  from  membranes.  This 
pressure  is  not  necessarily  primarily  by  the  bone  itself;  but 
bone  disease,  by  irritating  the  membranes  and  probably 
pressing  upon  them,  gives  rise  to  an  inflammatory  hyper- 
trophy, especially  of  tho  dura  nuiter,  which  is  so  striking  in 
some  instances  as  actually  to  have  been  named  by  Macewen 
a  "  tumour  "  ;  and  this  it  is  which,  by  its  pressure,  and  pos- 
sibly by  the  inflammation  which  it  connnunicates  to  the 
spinal  cord,  gives  rise  to  myelitis.  Sometimes  the  pres- 
sure exerted  is  extremely  severe,  so  that  the  cord  becomes 
narrowed  to  an  almost  incredible  degree,  and  when  one 
has  seen  in  a  patient  with  com])lete  paraplegia  such  a 
cord,  which  afterwards  apparently  entirely  recovers  its 
functions,  it  is  a  matter  for  givat  surprise  how  such  a  mar- 
vellous regeneration  in  such  a  delicate  structure  can  be 
effected.     In  many  instances  not  only  is  the  cord  affected. 
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biit  the  nerve-roots  also,  both  sensory  and  motor,  may  be 
involved.  This  will  be  understood  from  the  nature  of  the 
disease,  which  causes  collapse  of  the  bodies  of  the  vertebrae, 
and  conseqnent  pressure  upon  the  nerve-roots  at  their  exit 
from  the  canal  and  actual  inflammation  of  them.  But  from 
the  fact  that  the  disease  is  so  frequently  present  in  the 
dorsal  region  of  the  cord,  it  can  be  understood  that  such 
interference  with  the  function  of  the  nerve-roots  need  not 
necessarily  be  very  obvious.  In  cases,  however,  in  which 
the  lesion  is  in  the  cervical  region  there  is  frequently,  as 
has  already  been  stated,  definite  wasting  of  the  muscles, 
especially  the  small  muscles  of  the  hand.  An  examination 
of  the  cord  itself  in  a  case  of  spinal  caries  reveals  the  exist- 
ence of  an  inflammatory  condition,  as  is  shown  by  increased 
vascularity,  and  infiltration  of  leucocytes  at  the  seat  of 
pressure.  There  is  also,  of  course,  a  breaking  down  of  the 
nerve-tissue  proper,  and  the  tendency  to  its  replacement  by 
fibrous  tissue.  Below  the  lesion  there  is  the  usual  descend- 
ing degeneration,  which  shows  itself  most  markedly  in  the 
pyramidal  tracts  of  the  cord.  Above  the  lesion  there  are 
areas  of  degeneration  of  ascending  tracts. 

Diagnosis. — The  diagnosis  of  paraplegia  from  spinal 
caries  in  the  early  stage  may  not  be  at  all  easy.  It  is 
especially  difficult  in  the  cases  in  which  no  deformity  of  the 
spine  is  present.  Indeed,  in  such  a  condition  as  that  it 
may  be  impossible  to  diagnose  it,  and  one  can  only  come  to 
the  conclusion  that  the  patient  is  suffering  from  a  form  of 
spastic  paraplegia  which  may  be  the  result  of  pressure 
from  caries  of  the  spine  or  of  one  of  the  many  other 
conditions  giving  rise  to  that  form  of  weakness.  Where, 
however,  there  is  the  co-existence  of  weakness  of  the  legs, 
with  deformity  of  the  spinal  column,  the  diagnosis  is  not 
difficult.  And  it  is  always  important  to  recognise  the 
necessity  for  examining,  in  every  case  of  spastic  para- 
plegia, into  I  he  condition  of  the  back.  In  no  condition  is 
the  old  dictum  truer,  that  "  more  things  are  missed  by  not 
looking  than  by  not  knowing,"  than  in  cases  of  spastic 
paralysis  of  obscure  origin.     In  every  such  case  a  careful 
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examination  of  the  back  is  of  the  utmost  value  and  im- 
portance. But  even  with  one's  eyes  open  to  the  possi- 
bility of  spinal  caries  the  diagnosis  is  by  no  means  easy 
in  cases  in  which  deformity  of  the  back  is  not  obvious. 
Thus,  in  one  instance  the  diagnosis  of  disseminated  sclerosis. 
was  made  because  the  patient  was  suffering  from  spastic 
paraplegia  without  any  sign  either  of  deformity  or  rigidity 
of  the  spine.  Six  weeks  later  the  patient  had  a  very 
distinct  angular  curvature,  and  the  true  nature  of  the 
disease  was  manifest.  Wherever,  then,  in  any  child  pre- 
viously healthy  there  are  signs  of  a  gradual  weakness  of  a 
spastic  character  affecting  the  legs,  caries  of  the  spine  should 
be  suspected.  AVhere  the  condition  is  one  affecting  all  four 
limbs,  an  examination  of  the  cervical  spine,  both  from  out- 
side and  also  from  the  pharynx,  ought  at  once  to  be  made. 

Prognosis, — The  prognosis  in  cases  of  spinal  caries  must 
depend  to  a  great  extent  upon  the  general  health  of  the 
child  and  upon  the  conditions  which  are  attainable  for  its 
treatment.  Most  cases  in  children,  fairly  healthy  other- 
wise, do  quite  well,  even  in  hospital.  In  sanatoria,  or 
under  conditions  in  which  fresh  air,  good  food,  and  careful 
nursing  can  be  obtained,  the  results  are  even  better.  Of 
course,  any  involvement  by  tubercular  disease  of  other 
organs  necessarily  complicates  the  outlook  very  much,  and 
it  is  not  uncommon  for  general  tuberculosis  to  supervene  if 
the  lungs  have  once  become  involved.  It  is  rather  a 
curious  fact,  but  the  onset  of  tubercular  meningitis  in  cases 
of  caries  of  the  spine  is  undoubtedly  rare. 

Treatment, — The  treatment  of  the  condition  is,  first  of 
all,  by  means  of  rest,  made  as  absolute  as  possible  by  the  use 
of  extension,  and  counter-extension  if  necessary ;  by  fresh 
air,  the  best  possible  hygienic  conditions,  good  food,  and 
careful  nursing.  A  child  who  has  connnencing  weakness 
in  the  legs  in  whom  the  condition  of  caries  is  recognised 
should  be  at  once  put  to  bed,  extensions  applied  to  the 
legs,  and,  if  it  is  impossible  to  keep  the  child  quiet  other- 
wise, counter-extension  also  to  the  head.  It  is  quite  re- 
markable with  what  ease  such  treatment  is  borne  by  even 
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quite  young  children,  and  how  quickly  they  reconcile  tliem- 
selves  to  the  conditions,  and  how  rapidly  they  improve. 
In  the  great  majority  of  cases  of  caries  in  children  no  other 
treatment  than  tliis  is  necessary.  One  may  often  have  to 
wait  a  very  long  time  before  the  result  is  obtained.  Thus, 
a,  child  lay  absolutely  immobile,  quite  unable  to  move 
oither  of  its  feet,  for  a  whole  year.  Improvement  then 
began,  and  within  six  weeks  the  child  was  walking  about. 
So  that  one  must  not  be  discouraged  by  the  length  of  time 
which  is  sometimes  necessary  before  improvement  takes 
place.  The  same  treatment,  of  course,  must  be  applied  to 
cases  of  caries  of  the  cervical  spine.  These  are  much  more 
difficult  to  treat,  and  on  account  of  the  proximity  of  the 
disease  to  structures  which  are  essential  for  life,  the  child 
is  actually  in  more  imminent  danger  from  the  chance  that 
the  inflammation  may  spread  to  these  structures. 

The  question  of  operation  in  caries  of  the  spine  in 
children  is  one  which  has  not  very  often  to  be  considered. 
There  is  no  doubt  that  in  many  of  the  cases  of  cervical 
caries  operation  is  urgently  demanded  on  account  of  the 
disease  involving  the  phrenic  nerve  and  the  condition  of 
respiration  becoming  thus  very  nmch  embarrassed.  In 
most  dorsal  and  lumbar  cases,  however,  treatment  by  rest 
and  immobility  is,  as  a  rule,  (piite  effective,  and  one  must 
always  remember  that,  oven  in  cervical  cases,  in  which  the 
symptom  may  be  extremely  urgent,  one  would  not  be  quite 
sure  that  by  relieving  pressure  in  the  cervical  region  one 
is  really  relieving  all  the  conditions  present.  In  one  case 
of  the  kind  in  which  operation  was  undertaken  the  child, 
unfortunately,  died,  and  two  other  foci  of  the  tubercular 
disease  in  the  spinal  column  were  discovered.  In  most 
cases  in  which  the  disease  affects  the  dorsal  region  surgical 
treatment  will  be  rarely,  if  ever,  necessary  if  only  one  is 
prepared  to  go  on  long  enough  with  treatment  by  rest, 
good  food,  and  the  best  possible  hygienic  conditions.  It 
must  also  be  remembered  that  when  the  patient  is  once 
UKU'e  able  to  get  about  some  rigid  support  for  tlie  spine  is 
desirable — at  least  for  a  time. 


SPIXA    BIFIDA 

Although  the  chief  clinical  interests  of  the  condition 
known  as  spina  bifida  have  been  surgical,  its  medical  and 
especially  its  developmental  aspects,  are  of  peculiar  im- 
portance. Some  years  ago  the  Clinical  Society  of  London 
appointed  a  Committee  to  investigate  the  condition,  and 
although  the  work  of  this  connnittee  was  undertaken  in 
the  first  instance  with  the  view  of  investigating  the  results 
of  treatment  by  means  of  Dr.  Morton's  injection  of  iodo- 
glycerine  solution,  and  other  methods,  the  results  arrived 
at,  after  a  careful  pathological  examination  of  many 
specimens,  are  extremely  important,  and  have  been  the- 
means  of  rendering  our  knowledge  of  tlie  condition  at  once 
extensive  and  exact.  The  condition  is  described  as  of 
three  varieties : 

(1)  That  in  which  the  membranes  only  are  protruded 
— spinal  meningocele. 

(2)  That  in  which  there  is,  besides  its  membranes,  pro- 
trusion of  the  spinal  cord  itself  and  its  appertaining  nerves 
— meningo-myeloccle. 

(3)  That  in  which  there  is  protrusion  of  the  membranes 
and  of  the  spinal  cord,  the  central  canal  of  which  is  dilated 
so  as  to  form  the  sac  cavity — the  inner  lining  of  this  being 
constituted  by  the  expanded  and  atrophied  substance  of 
the  cord — syringo-myelocele. 

The  second  variety  is  by  far  the  most  common.  Besides 
these  three  forms  there  is  also  a  condition  known  as  spina 
bifida  occulta.  In  this  variety  there  is  no  protrusion 
through  the  defective  canal,  although  the  vertebral  column 
may  be  felt  to  be  defective.  There  is  usually  a  spinal  cord 
extending  considerably  lower  than  normal,  and  over  the 
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spot  where  the  defect  in  the  arches  exists — usually  in  the 
lumbo-sacral  region — there  is  frequently  an  excessive 
growth  of  hair.  In  this  form  also  there  is  often  a  dimple 
just  below  the  coccyx — the  post-anal  dimple,  and  it  is  not 
uncommon  to  have  only  the  functions  of  the  sphincters 
interfered  with,  and  perhaps  the  existence  of  some  antes- 
thesia  in  the  perinaeal  region. 

The  condition  of  spina  bifida  is  essentially  a  develop- 
mental  defect,  and  the  varieties  of  the  condition  already 
alluded  to   depend  upon  the  degree  to  which  this  defect 
exists.     In  normal  development  the  medullary  plates  unite 
to   form-  the    normal   tube — the   embryonal    spinal     cord. 
There  is  then  an  ingrowth  of  the  mesoblastic  tissue  from 
oach  side  to  enclose  the  cord  and  form  the  neural  arches 
of  the  vertebrae  and  the  membranes  of  the  spinal  cord. 
If  fluid  now  accumulate  in  front  of  the  spinal  cord — and  it 
seems  as  if  defect  in  some  way  led  to  this — the  cord,  un- 
supported by  membranes  behind,  gets  pushed  back  and 
flattened  out,  thus  forming  the  posterior  wall  of  a  cyst, 
which  protrudes  through  the    defect  in    the    bony   arch. 
The  nerve-roots  and  ligamentum  denticulatum,  in  conse- 
cjuence   of  this  displacement   of   the  cord,  become   enor- 
mously lengthened  out.     The  epidermis  is  continued  over 
the  sac  wall,  but  in  the  middle  line  the  skin  is  destitute  of 
hair   and   other    appendages.      The   absence   of    corium, 
muscle,  etc.   (which  grow  from  the   mesoblast)   is  due  to 
a   defect    in  this,  the    same  as  leads   to   absence   of   the 
neural    arches ;  but,    curiously    enough,    in    spina    bifida 
occulta  there  is  an  excessive  growth  of  hair  in  this  part, 
as  if   the  part  of   the  mesoblast  on   which  this  depends 
had  undergone  excessive  growth,  without  leading  to  the 
development  of  the  bony  arches  of  the  vertebral  column. 
In    some    cases    of   spina   bifida   not  only  are  the  arches 
defective,  but  even  the  bodies  of  the  vertebrae  have  not  been 
developed,  and  there  is  a  deficiency  in  the  bony  canal  in 
front  as  well  as  behind. 

(1)   Spinal  meningocele, — It  has  been  stated  that  this  is 
a  very  uncommon   form   of  spina   bifida,  but  there  is  a 


SPINA    BIFIDA  415 

certain  fallacy  underlying  this  statement.  There  is  no 
doubt  that  it  is  not  common  as  a  museum  specimen,  for  out 
of  the  125  specimens  of  spina  bifida  examined  by  thei  Com- 
mittee of  the  Clinical  Society  only  ten  were  examples  of 
meningocele.  But  it  must  be  remembered  that  this  form 
of  lesion^  which  sometimes  remains  in  stain  quo,  and  some- 
times undergoes  spontaneous  cure,  is  much  less  fatal  to  life 
than  others,  and  so  its  occurrence  as  a  museum  specimen 
will  be  correspondingly  rare.  The  deformity  may  occur 
in  any  region.  The  deficiency  in  the  neural  arches  is 
usually  limited  to  a  small  area,  and,  indeed,  the  protrusion 
may  take  place  between  the  arches  of  adjacent  vertebra}. 
Occasionally,  however,  the  bony  deficiency  is  extensive. 
The  typical  form  of  meningocele  may  be  assumed  to  consist 
of  a  sac  composed  of  dura  mater  and  arachnoid  communi- 
cating with  the  general  cavities  of  the  spinal  membranes, 
invested  with  normal  skin  and  tending  to  be  pedunculated. 
But  such  a  specimen  the  Committee  did  not  see.  Occa- 
sionally the  sac  is  double  within,  composed  of  distinct 
portions  under  a  single  cutaneous  covering.  Sometimes 
the  spinal  cord  becomes  prolapsed  so  as  to  lie  in  the  neck 
of  the  sac  and  more  or  less  occlude  it.  Occasional Iv  at  the 
summit  of  the  sac  there  is  a  smooth  longitudinal  depression 
unpigmented,  devoid  of  hair  and  glands. 

Clinically  such  a  condition  may  be,  and  probably  as  a 
rule  is,  quite  free  from  symptoms,  and  considering  that  the 
cord  and  the  nerves  are  not  involved  in  the  protrusion, 
this  is  not  to  be  wondered  at. 

I 

(2)  Meningomyelocele  is  a  condition  which  is  much  more 
complex,  both  pathologically  and  clinically.  It  is  common 
as  a  specimen,  and  was  illustrated  in  no  less  than  76  out 
of  125  museum  specimens.  In  a  typical  specimen  of  this 
kind  the  bodies  of  the  vertebra?  are  intact.  The  neural 
arches  are  not  present  for  a  varying  distance,  usually  in 
the  lumbar  or  lumbo-sacral  region.  The  wall  of  the  pro- 
trusion is  formed  of  skin  and  dura  mater,  except  at  the 
summit,  where  there  may  be  only  a  thin  membranous 
covering.     The  dura  mater  is  continuous  with  the  theca 
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surrounding  the  spinal  cord  within  the  intact  neural  canal. 
The  arachnoid  is  continued  over  the  interior  of  the  sac,  the 
cavity  of  which  thus  corresponds  to  the  sub-arachnoid 
space.  The  spinal  cord  runs  across  the  upper  part  of  the 
sac  to  its  posterior  wall,  with  which  it  becomes  incorporated 
a  little  above  the  middle.  Some  nerves  may  arise  from 
this  part  of  the  cord  and  pass  horizontally  forwards  to 
their  intervertebral  foramina.  Of  such  nerves  both  roots 
are  present,  separated  at  their  origin  by  a  process  of  pia 
mater — a  continuation  of  the  ligamentum  denticulatum. 
The  ganglia  of  the  j)osterior  roots  arc  present,  and  there 
may  be  small  additional  ones  (ganglia  aberrantia).  In 
such  an  arrangement  the  anterior  and  posterior  nerve-roots 
of  each  nerve  are  separated  horizontally  by  a  considerable 
interval  (in  which  lies  the  process  of  pia  mater  already 
alluded  to),  and  the  same  is  true  of  the  anterior  roots  of 
each  pair  of  nerves.  Probably,  therefore,  the  nervous 
tissue  of  the  cord  nuich  thinned  out  extends  commensurately 
with  the  area  so  included.  The  sac  may  contain  lymph 
ensheathing  the  nerves  passing  through  it,  and  there  may 
be  an  external  depression  in  the  middle  of  the  swelling, 
due  probably  to  the  dragging  of  the  neive-roots  which 
pass  through  the  middle  of  the  sac  to  emerge  at  their  inter- 
vertebral foramina. 

Such  a  pathological  condition  necessarily  implies  a  clinical 
state  characterised  by  paralysis  of  varying  extent  and 
degree.  The  character  of  the  paralysis  will  depend  upon 
the  part  of  the  cord  involved  and  the  extent  of  its  in- 
volvement. 

(8)  SyvhujomyeloccU'. — In  this  condition,  which  is  ex- 
ceedingly rare,  the  interior  of  the  sac  is  the  dilated  central 
canal.  This  internal  lining  is  fibrous,  and  on  dissecting 
this  off  it  may  be  possible  to  display  the  nerves  running 
round  the  cavity  towards  the  foramina.  Tlie  sac  may 
communicate  by  a  small  opening  with  the  substance  of  the 
cord,  and  it  can  easily  be  seen  from  such  a  condition  of 
things  that  such  a  protrusion  might  easily  be  mistaken  for 
a  simple  meningocele.     But  the  wall  of  the  sac,  which  in  a 
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meningocele  consists,  as  we  have  seen,  of  skin  and  dura 
mater,  in  such  a  specimen  would  really  consist  of  skin  and 
much  attenuated  cord  substance  and  nerves.  Such  a  con- 
dition necessarily  implies  severe  paralysis,  and  it  is  possible 
that  in  certain  cases  there  is,  in  the  portion  of  the  cord 
inside  the  vertebral  canal,  a  dilated  central  canal  (syringo- 
myelus)  with  perhaps  the  clinical  condition  which  we  know 
as  syringomyelia  (q.v,). 

From  what  has  just  been  stated  it  will  be  understood 
that  the  condition  of  spina  bifida  is  of  medical  interest  and 
importance  chiefly  in  reference  to  the  symptomatology.     If 
the  condition  is  a  severe  one,  in  which  the  cord  itself  and 
certain  nerve-roots  have  been  involved,  the  symptoms  will 
depend  upon  the  extent  and  degree  of  such  involvement. 
The  upper  limbs  do  not,  as  a  rule,  suffer  except  in  so  far 
as  the  condition  of  spina  bifida  may,  as  sometimes  happens, 
be  associated  with  some  degree  of  dilatation  of  the  central 
canal  (syringomyelia).     Besides  the  actual  dilatation  of  the 
central    canal   there   may   also   exist   some   tiijsue   of    an 
embryonal  type  around  the  canal,  some  connective  tissue 
in  which  the  development  of  nervous  elements  has  not 
taken  place,      'i'his  is  probably  the  condition  which,  in 
cases  of  syringomyelia,  has  been  termed  gliosis^  and  the 
symptoms  of  interference  with  the  elements  of  the  spinal 
cord  in  the  cervical  and  dorsal  regions  will  depend  upon 
the  degree  in  which  this  exists.     The  condition  of  the  cord 
where  the  spina  bifida  actually  exists  will  determine  the 
condition  of  the  lower  limbs.     In  some  cases  there  may  be 
wasting  of   both  limbs,  sensory  and  trophic   disturbance, 
and  a  condition  of  flaccid  paralysis  with  loss  of  control  over 
the  sphincters.     Occasionally  the  affection  may  be  only  of 
one  limb,  or  at  least  of  one  in  a  much  more  severe  degree 
than  of  the  other.     The  sphincters  are  very  apt  to  suffer, 
and  in  some  cases  may  be  the  only  structures  involved.     In 
one  case  in  which  the  condition  was  one  of  spina  bifida 
occulta  there  was  paralysis  of  both  sphincters,  a  patulous 
anus  and  anaesthesia  in  the  anus  and  over  the  scrotum, 
penis,  and  perinaeum.     There  was  a  post-anal  dimple  in 
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this  case.  In  another,  in  which  also  there  was  a  post-anal 
dimple^  there  was  paralysis  of  the  sphincter  of  the  bladder 
with  some  anaesthesia  about  the  rulva  and  perinaeum.  In 
this  case,  as  in  the  previous  one,  there  was  no  affection  of 
the  lower  limbs  except  a  condition  of  weakness  giving:  rise 
to  inability  to  walk  far,  and  to  a  tendency  to  occasional 
falls. 

The  treatment  of  spina  bifida  is  a  matter  of  surgical 
therapeutics.  It  is  ob\'ious  that  in  the  second  and  third 
varieties  of  the  condition  alluded  to,  operation  is  scarcelv 
likely  to  be  satisfactory,  for  surgical  procedures  involve 
interference  with  structures  which,  if  defective,  may  not  be 
quite  functionless,  and  such  interference  is  not  likely  to  do 
anji;hing  more  than  to  render  still  more  defective  the 
function  of  such  parts.  In  some  cases  of  the  first  variet\' 
it  is  conceivable  that  operation  might  remove  the  deformit\' 
and  do  good,  but  most  cases  of  spina  bifida  are  scarcely 
capable  of  amelioration  by  any  means  at  our  disposal. 


SYRINGOMYELIA 

Syringomyelia,  by  which  is  to  be  understood  broadly 
that  condition  of  the  spinal  cord  in  which  cavities  exist, 
was  known  as  a  pathological  condition  long  before  the 
symptoms  clinically  associated  with  it  were  recognised  and 
their  relation  to  it  verified.  It  was  even  supposed  by  those 
who  described  it  first  that  a  central  canal  in  the  spinal 
cord  was  in  itself  a  morbid  condition ;  and  it  was  not  until 
1859  that  Stilling  recognised  that  a  canal  normally  existed 
in  the  spinal  cord.  As  a  result  of  this,  the  condition 
formerly  described  as  syringomyelia  was  regarded  as  one 
in  wjiich  the  central  canal  of  the  spinal  cord  contained 
fluid  and  was  possibly  dilated,  and  hence  a  new  name  was 
invented,  namely  hydromyelia,  and  that  of  syringomyelia 
began  to  fall  into  disuse.  Some  years  later,  however, 
Hallopeau,  Charcot,  and  Joffroy  demonstrated  that  there 
were  conditions  of  the  spinal  cord  with  cavity  formation  in 
which  the  cavities  have  no  relation — or,  at  all  events,  no 
©ecessary  relation — to  the  central  canal.  We  may  say  at 
once  that  the  condition  now  recognised  as  syringomyelia  is 
one  in  which  there  are  at  least  two  different  kinds  of 
cavities  present — -first,  cavities  in  connection  with  the 
central  canal,  either  originally  related  to  it,  or  which,  by  a 
process  of  disease,  have  been  led  to  communicate  with  it. 
These  are  characterised  by  the  presence,  in  some  part 
of  the  cavity,  of  the  peculiar  epithelium  which  normally 
lines  the  canal.  These  cavities  may,  as  has  been  stated, 
result  from  a  process  of  disease  leading  to  absorption  of 
tissue  and  consequent  communication  with  the  central 
canal,  but,  on  the  other  hand,  such  a  cavity  may  really  be 
nothing  more  or  less  than  the  very  much  dilated  central 


420  NERVOUS   DISEASES    OP    EARLY   LITE 

caDaly  having,  it  may  be,  around  it  some  tissue  of  an 
embryonic  character  forming  what  has  been  described  as  a 
wall  to  the  cavity.  Such  cavities  are  found  in  connection 
with  the  condition  of  spina  bifida.  They  are  also  found, 
it  is  said,  in  connection  with  spinal  tumours  existing  above 
the  position  at  which  the  tumour  is  exerting  pressure. 
Besides  this  class  of  cases,  in  which  the  central  canal  is, 
as  has  been  stated,  an  essential  part  of  the  cavity  which 
is  present,  a  6ec(ynd  class  of  cases  of  great  importance  exists, 
also  designated  by  the  name  of  syringomyelia,  that,  viz., 
in  which  a  new  growth  is  present,  it  may  be  throughout 
the  whole  length  of  the  spinal  cord,  but  a  new  growth  in 
which  are  present  cavities  of  varying  extent,  and  it  may 
be  also  variable  in  number,  sometimes  in  different  numbers 
and  degrees  at  different  levels.  These  cavities  in  this  type 
of  syringomyelia  would  seem  to  be  the  result  of  some 
curious  tendency  in  tumours  of  the  spinal  cord  (a  tendency 
also  present  in  tumours  of  the  brain  and  the  cerebellum)  to 
the  formation  of  cavities,  possibly  related  to  the  fact  that 
the  structures  in  which  these  tumours  grow  are  enclosed 
in  resistant  bony  chambers,  and  therefore  subject  to  very 
considerable  degrees  of  pressure.  It  is  also  possible  that 
one  kind  of  cavity  in  tlie  spinal  cord,  although  dating  from 
early  life,  is  not  strictly  congenital,  but  is  the  result  of 
hasmorrhage  into,  or  laceration  of,  the  cord  arising  during 
a  long  and  difficult  labour.  Dr.  Herbert  Spencer  has 
shown  that  in  a  considerable  proportion  of  cases  of  still- 
birth, cases  in  which  a  long  or  an  otherwise  abnormal 
labour  has  taten  place,  haemorrhage  occurs  into  the  spinal 
cord,  and  it  is  conceivable  that  in  cases  presenting  similar 
difficulties  at  birth,  but  which  survive,  a  similar  condition 
may  give  rise  to  a  cavity  in  the  spinal  cord. 

Symptoms. — From  what  has  already  been  said  it  will  be 
understood  that  the  symptoms  in  cases  of  syringomyelia, 
while  presenting  on  the  whole  very  broad  features  of  resem- 
blance, will  vary  in  individual  cases,  and  especially  that  the 
course  and  progress  of  the  disease  will  vary  according  as 
the  case  is  to  be  classified  pathologically  in  the  first  or  in 
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the  second  group.  The  following  three  classes  of  symptoms, 
however,  are  to  be  found  in  varying  degree  in  all  of  them : 
first,  evidence  of  involvement  of  the  structures  which  sub- 
serve the  muscles,  leading  to  muscular  atrophy ;  secondly, 
evidence  of  involvement  of  sensory  structures,  causing 
ancesthesia,  analgesia,  thermal  anaesthesia,  or  other  sensory 
anomaly  ;  thirdly,  evidence  of  interference  with  the  trophic 
functions  of  the  cord,  leading  to  vaso-motor  disturbances, 
variations  in  secretion,  ulceration  and  the  formation  of 
abscesses,  and  interference  with  joint  nutrition.  While  it 
is  true  that  syringomyelia  as  regards  its  symptoms,  and  also 
as  regards  the  morbid  anatomy,  is  a  condition  mainly  related 
to  the  spinal  cord  and  its  functions,  yet  it  must  be  noted 
that  in  some  cases  the  process,  whether  of  a  new  growth  or 
of  dilatation  of  the  canal  and  its  consequences,  extends  up 
so  as  to  affect  the  structures  at  the  base  of  the  brain,  thus 
giving  rise  to  involvement  of  the  nuclei  related  to  phonation, 
articulation,  and  deglutition,  and  also  of  the  nuclei  related 
to  ocular  movements,  and  of  nuclei  of  otlier  cranial  nerves. 
Indeed,  it  inay  be  said  that  evidence  of  interference  with 
structures  subserving  ocular  movements,  namely,  nystag- 
mus, is  one  of  the  most  constant  symptoms  or  signs  in 
syringomyelia. 

First,  symptoms  of  interference  with  the  muscular  appara- 
tus. There  can  be  very  little  doubt  that  many  cases  which 
were  described  before  1886  as  cases  of  progressive  muscular 
atrophy  were  really  instances  of  syringomyelia.  The 
atrophy  in  cases  of  syringomyelia  most  commonly  affects 
the  small  muscles  of  the  hand,  and  the  historical  claw  hand 
is  very  frequently  present  in  that  disease,  just  as  it  is  in 
progressive  muscular  atrophy.  Besides  the  wasting  of  the 
small  muscles  of  the  hand,  there  may  also  be  wasting  about 
the  shoulders.  And  there  is  frequently  combined  with  this 
a  marked  degree  of  lateral  curvature  of  the  spine,  probably 
due  to  some  interference  with  the  innervation  of  the  muscles 
supporting  the  vertebral  column.  Besides  the  muscular 
atrophy  in  those  situations  we  have  also  occasionally  wast- 
ing of  the  tongue,  and  even  paralysis  of  one  side  of  the  face. 
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bhe  result  of  the  process  spreading  up  to  the  highest  struc- 
tures of  the  cranial  nuclei,  as  already  indicated.  It  is  some- 
what unusual;  but  by  no  means  unknown,  for  the  muscles  of 
the  lowerlimbs  to  become  affected  in  thisway,yet  the  lower 
limbs  are  frequently  the  seat  of  symptoms  pointing  to  an 
affection  of  the  pyramidal  tracts  subserving  those  limbs. 
This  is  particularly  true  of  cases  of  syringomyelia  in  which 
the  central  canal  is  involved ;  and  when  one  recognises  that 
the  morbid  process  is  usnally  most  marked  in  tlie  cervical 
reg^ion.i'  can  rfn'^i'-.-  '  :■  n  :■'.  .-i^    ■'  ['1..1 ,  liy  nipruis  of  pres- 
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Flo.  45.— Case  gf  ayrinjfoniyeliu  with  facial  pBralysifl,  aiith-nerve 
pandyBiB  on  tlie  right  Hide,  and  hemintniphy  o(  the  tonffue, 
Th^re  was  much  uiiis(.'ular  wasting  at  the  shonlders  and  anisa. 
the&ia  (sep  Piga.  48,  47,  and  48). 

sure  ou  and  interference  with  the  function  of  the  cells  in 
the  anterior  horns  of  the  spinal  cord  consequent  on  such 
dilatation,  such  wasting  as  we  have  described  may  arise. 
It  will  also  be  understood  how  in  such  cases  the  pyramidal 
tracts  related  to  the  lower  limbs  come  to  he  pressed  upon, 
and  how  such  pressure  may  give  rise  to  signs  indicating 
sclerosis  of  those  tracts — namely,  exaggeration  of  the  knee- 
jerks,  the  presence  of  ankle  clonus,  and  an  alteration  of  the 
plantar  reflex  as  well. 

Secondly,  as  regards  sensory  symptoms  which  are  present, 
it  may  be  said  at  once  that  there  is  no  degree  of  constancy. 
Sometimes  the  limb  which  is  most  affected  with  the  wasting 
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suffers  comparatively  little  from  sensory  disturbances, 
whereas  the  opposite  limb  may  have  the  sensory  phenomena 
which  are  usually  associated  with  syringomyelia.  The 
characteristic  phenomenon  is  not  so  much  impairment  of 
sensibility  as  that  curious  dissociation  of  sensation  which 
may  be  said  to  be  almost  characteristic  of  this  disease. 
For  a  limb  in  which  this  peculiar  condition  is  present  may 
have  perfectly  normal  sensation  as  regards  light  touches, 
yet  it  may  be  that  in  such  a  limb  the  patient  is  unable  to 
perceive  the  prick  of  a  pin,  except  as  a  light  touch,  and 
that  heat  and  cold  are  quite  indistinguishable.  Such  a 
state  of  matters  leads  to  occasional  disasters.  Thus  a 
patient  with  syringomyelia  who  took  hold  of  a  kettle  by 
a  handle  which  was  very  hot  perceived  no  discomfort  or 
pain  or  excessive  heat  in  his  hand,  yet  the  heat  was  sufficient 
to  burn  his  hand  severely.  In  another  case,  a  patient  in 
the  habit  of  smokipg  cigarettes  frequently  had  his  fingers 
burnt  without  experiencing  any  sensation,  and  this  led  to 
the  production  of  small  but  troublesome  and  persistent 
ulcers.  Not  at  all  uncommonly  such  a  condition  of  dis- 
sociated anaesthesia  exists  over  the  face,  sometimes  at 
the  back  of  the  head  also,  and  occasionally  as  a  more  or 
less  complete  zone  around  the  chest.  It  is  rare  that  sugh 
anaesthesia  extends  as  far  down  as  the  pubes,  and  it  very 
rarely  affects  the  lower  limbs.  Occasionally  there  is  no 
disturbance  of  sensation  in  cases  apparently  of  syringo- 
myelia, and  this  is  probably  to  be  explained  by  the  fact  that 
the  sensory  tracts  are  not  encroached  upon  by  the  cavity. 

Thirdly,  trophic  disturbances.  The  trophic  and  vaso- 
motor disturbances  are  sometimes  very  striking.  Excessive 
redness  of  a  limb — not  necessarily  associated  with  coldness 
of  it — ^is  one  of  the  commonest  signs.  The  limb  most 
affected  usually  is  that  which  suffers  most  in  its  muscular 
structures.  Not  uncommonly  this  may  be  associated  with 
excessive  sweating  over  this  limb,  and  it  is  not  at  all  rare, 
especially  in  cases  of  very  extensive  new  growth  in  the 
spinal  cord  associated  with  the  formation  of  cavities,  to 
find  profuse  sweating  and  redness  all  over  the  body,  with 
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perhaps  the  escape  of  some  particular  area,  sucli  as  one 
side  of  the  face,  or  one  hand,  or  one  side  of  the  chest. 
Besides  these  vaso-rnotor  and  secretory  disturbances,  joint 
conditions,  apparently  depending  upon  interference  witli 
their  nutrition,  may  be  present ;  and  these  are  of  the  nature 
described  by  Charcot   as   occasionally   present   in   tabes. 


Figs,  *fi  and  H.'^Distribation  of  aniHathL'Sia 


of  ByriiHiiumyeliii. 


They  are  rare,  but  one  occaeionally  sees  a  disorganised  con- 
dition of  a  joint  in  a  case  of  syringomyelia.  Sometimes  the 
elbow  is  affected,  sometimes  the  shoulder,  not  so  frequently 
the  joints  of  the  lower  limbs,  and  it  is  possible,  of  course, 
that  the  condition  leading  to  the  marked  spinal  curvature, 
which  is  so  frequently  present  may  depend  in  some  degree 
upon  interference  with  the  nutrition  of  the  vertebral  joints. 
Etiology. — There    are    three  different  views   as   to   the 
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etiology  of  syringomyelia  which  have  to  be  considered. 
First,  that  view  according  to  which  a  congenital  abnormality 
is  sapposed  to  be  the  detennining  cause  of  a  central  cavity 
— that  is,  that  a  conditiou  of  syringomyelue  starts  as  one 
of  hydromyelns.  Secondly,  the  view  that  a  cavity  or  cavities 
in  the  cord  are  the  resnlt  of  a  central  growth.     Thirdly, 


Flos.  48  imd  40, — Diatri billion  ut  aaalgehia 

that  which  supposes  that  there  is  a  chronic  inflaniniatory 
process  around  the  canal,  or  that  there  is  infianinmtion 
apart  from  the  canal,  and  that  holes  are  formed  in  the 
cord  as  the  result  of  softening.  In  the  cases  in  which  we 
find  a  cavity  lined  either  partially  or  completely  with  the 
epithelium  which  is  character!  a  tic  of  the  central  canal, 
there  seems  to  be  no  reason  for  doubting  that  the  cavity  is 
either  an  extension  of  the  central  canal  or  that  some  newly- 
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formed  cavity  has  been  brought  into  coram cuication  with 
that  canal.  In  such  casea  the  tissue  around  the  cavity  is 
somewhat  anomalous  in  structure,  partaking  more  of  the 
character  of  the  embryonic  tissue  from  which  the  cord 
is  developed.  In  some  instances,  also,  there  ia  an  ap- 
pearance of  sclerosis,  or  at  all  events  an  absence  of  the 


ordinary  nervous  elements  aro 
and  ill  the  posterior  columns. 
marked  at  the  central  end  of  the 
and  if  the  explanation  which  has 
for  the  tissue  around  the  canal  be 
that  it  depends  ultimately  on  » 
velopment,  it  is  significant  that 
of   connective-tissue  elements  at 


und  the  posterior  horns 
This  ia  occasionally  very 
postero-intemal  columns ; 
been  offered  to  account 
the  correct  one,  namely, 
lome  abnormality  of  de- 
thia  condition  of  excess 
the  expense  of  nervous 
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should  be  present  in  the  postei'ior  columns  also,  the  last 
large  diviaiun  of  the  cord  to  be  supplied  with  nervous 
elements,  and  should  at'tually  be  most  niavked  at  the  point 
at  which  these  columns  are  last  furnished  with  nervous 
tiHSUQ  proper,  namely,  the  end  next  the  central  cavity. 
These  facts  seem  to  point  stronpr'y  in  the  direction  of  the 
view  that  in  such  condilionw,  at  all  events,  as  tliose  in  which 


the  central  canal,  with  part  of  its  epithelial  lining,  is  either 
in  whole  or  in  part  the  cavity  in  syringomyelia,  that  condition 
depends  upon  some  congenital  defect.  Of  course  it  is  qnite 
possible  that  while  this  congenital  defect  may  have  existed 
all  through  the  patient's  life  without  giving  rise  to  any 
symptoms  until,  at  the  time  the  symptoms  first  arose,  some 
process  of  new  growth,  alow  it  might  be,  became  engrafted, 
BO   to  speak,  upon   the   congenital  abnoi-mality,  and  the 
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tissue,  by  growing  instead  of  developing,  gave  rise  to  tlie 
symptoms  for  which  the  patient  had  to  seek  advice. 

But  while  such  an  explanation  may  be  offered  for  cases 
of  this  nature,  an  entirely  different  etiology  must  be  looked 
for  in  another  class  of  cases— those,  namely,  in  which  there 
is  a  condition  of  new  growth   extending  throughout  the 

Fio.  63 — Sjrinyumyt'Im  1  oivitj  iuvulsiuy  centml  auiftl  anil 
riikchiiig  into  postt^rior  mot.  SoliTusis  in  imsLi-rior  (^oliunaarl 
cervirnl  region  This  condition  gavL-  ritie  to  no  Hyniptoms,  and  J 
w&g  diacovered  acoidentully.  'I'lie  piLtiont  djod  of  iDtra-crani^ I 
tumour.      Protu   prepanitions   and   (ibotoKrajili   tiy   Dr.   J/uues  | 


whole  of  the  spinal  cord,  leading  to  what  ia  souietimes  an 
enormous  increase  in  its  size,  but  associated  with  the 
presence  of  cavities  in  it.  This  we  must  regard  as  almost 
certainly  of  the  nature  of  a  sarcomatous  growth.  The  secret 
of  the  formation  of  cavities  we  do  not  yet  know.  It  is 
possible  that,  as  has  been  already  suggested,  the  formation 
of  cavities  in  a  growth  in  the  spinal  cord,  as  in  a  similar 
growth  in  the  brain,  may  be  related  to  the  conditions  of 
excessive  pressure  under  wliich  such  tumours  grow.   But  ibe 
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origiu  of  such  growths  is  just  as  obscure  in  the  nervous 
Byatem  as  their  origin  is  elsewhere. 

Morbid  anatomy. — There  is  no  doubt  that  cavities  of  con- 
siderable size  may  exist  in  the  spinal  cord  without  giving  rise 
to  any  symptoni  or  recognisable  signs.  In  some  cases  the 
first  evidence  of  the  existence  of  a  cavity  has  been  the  occur- 
rence of  some  hBemorrhage  into  it,  setting  up  a  condition 
not  easily  distinguished  from  an  ordinary  myelitis.  This  is 
probably  the  result  either  of  a  weakening  of  the  tissue 
usual  ly  supporting  a  vessel,  or  of  some  condition  interfering 
with  the  nutrition  of  the  wall  of  a  vessel  situated  in  the 
periphery  of  the  cavity,  Such  cavities  are  probably  con- 
genital in  origin,  and  ihoy  may  liiive,  therefore,  some  embry- 


Fio.  55.— The  siune  cord  in  Imnbnr  cegion. 

onic  tissue  in  their  walls,  with  possibly  thin  walled  or  ill- 
developed  blood-vessels,  one  of  which  gives  way. 

These  cavities  may  have  a.  distinct  cellular  wall,  and 
they  are  not  infrequently  merely  a  dilation  of  the  ordinary 
central  canal.  When  this  is  considerable  in  size  it  may 
so  encroach  on  neighbouring  structures,  both  grey  and 
white,  as  to  set  up  signs  and  symptoms  which  we  recognise 
as  those  of  syringomyelia.  Another  kind  of  cavity — -it  might 
evea  be  considered  another  variety  of  that  just  described 
— is  connected  with  the  central  canal,  and  has  a  distinct 
lining,  usually  in  part  only,  of  the  characteristic  epithelium 
lining  the  central  canal.  This  cavity  may  branch  in  different 
directions ;  especially  may  it  extend  into  one  or  other,  or 
even  into  both,  posterior  horns.     It  also  usually  encroaches 
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on  the  grey  matter  of  the  anterior  Iiorns,  causing  distortion 
of  tlies.',  destroying  suiiie  of  the  cells,  injuring  others,  and 


— Syringomyi'liu,  Ofrvicail  region,  with  brancbini;  iiivity 
civuiing  mnch  distortion  of  the  grey  nintter  and  sckniais  of  th^ 
latmol  column     From  prepaiatione  of  Dr.  Collier. 


80  giving  rise  to  tho  motor  and  eensorj-  symptoms  associated 
in  most  cases  of  the  disease.  Besides  the  epithelial  lining 
at  some  part  of  this  canal,  the  remains,  as  already  mentioned, 


1.  Q7. — Syringumyelin  with  defined 


of  the  characteristic  epithelium  wliich  lines  the  central  canal, 
the  cavity  has  a  cellular  wall,  and  has  often  also  a  wavy 
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fibrous*  envelope,  possibly  merely  a  development  of  the 
cellular  elements.  The  tissue  is  not  well-developed  neuro- 
glia, but  seems  to  be  an  embryonic  form  of  this  tissue  which 
has  never  actually  developed  into  neuroglia  proper,  but 
rather  seems  to  tend  to  overgrowth  and  breaking  down.  In 
such  a'condition  we  have  not  only  the  posterior  horns  and 
anterior  horns  affected  and  their  functions  interfered  with, 
we  also  have  a  sclerosis  of  the  pyramidal  tracts,  possibly 
the  result  of  pressure,  and  some  sclerotic  condition  also  in 
the  posterior  columns,  apparently  liue  to  defective  develop- 


ment in  those.  Such  a  condition  as  that  described  has 
been  called  by  some  a  condition  of  glioHJs,  to  distinguish 
it  from  that  which  is  about  to  bo  described,  known  similarly 
as  a  condition  of  gliomatosis. 

This  last  form  of  syringomyelia  is  definitely  a  form  of 
new  gi-owth,  gliomatous  or  sarcomatous,  infiltrating  the 
cord  throughout  its  entire  length,  and  interfering  greatly 
with  all  its  functions.  The  formation  of  cavities  in  it  is 
probably  the  result  of  a  breaking  down  of  tissue,  and  may 
be  determined  by  the  severe  proasuro  to  which  it  is  sub- 
jected by  the  resisting  bony  wall  of  the  spinal  cavity. 
The  cavities  are  curious  in  their  size  and  shape  and  dis- 
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tribution.  They  spread  lengthwise  in  the  cord,  really  form- 
ing tubes,  and  one  may  branch  into  two  or  even  more. 
This  gives  rise  ijo  considerable  variation  in  the  appearance 
of  transverse  sections  at  different  levels ;  thus  a  section  at 
one  level  may  show  the  existence  of  a  single  cavity,  a 
section  a  little  lower  may  show  two  cavities  almost  side  by 
side,  while  a  section  still  lower  may  show  a  single  cavity 
again,  one  of  the  branches  not  having  penetrated  so  low 
down.  These  cavities  have  no  epithelial  lining,  but  a  wall 
is  not  in  frequently  formed  for  them  by  an  agglomeration  of 
the  cellular  elements  along  not  only  the  vertical  extent 
of  the  canal  but  also  its  lateral  branches.  The  cavities 
and  the  cellular  growth  invade  any  part  of  the  cord  and 
interfere  greatly  with  its  functions,  *  and  the  correlated 
clinical  course  of  the  disease  is  much  more  rapid  than  in 
the  other  form  of  syringomyelia. 

The  naked-eye  appearance  of  the  spinal  cord  in  a  case 
of  syringomyelia  is  very  striking.  In  the  cases  in  which  the 
central  cavity  is  involved,  and  if  this  cavity  is  of  consider- 
able size,  the  cord  as  it  lies  in  the  spinal  canal  looks  larger 
than  usual,  and  a  feeling  of  fluctuation  is  imparted  to  the 
hand  by  it.  During  its  removal  much  fluid  will  probably 
escape, and  the  cord  collapses  into  aflat  ribbon-like  structure. 
This  flatness  and  limpness  is  very  striking  after  it  has  been 
removed,  and  on  section  either  at  the  time  or  after  harden- 
ing the  large  slit  or  irregular  elliptical  cavity,  surrounded 
by  apparently  thin  walls,  explains  the  flatness  and  limp- 
ness which  are  present.  In  a  case  of  new  growth,  on  the 
other  hand,  the  cord  is  enormously  enlarged  and  seems  to 
fill  up  the  whole  spinal  canal.  This  is  especially  the  case 
in  the  cervical  region,  and  after  its  removal,  in  spite  of  the 
presence  of  cavities,  it  retains  as  a  rule  its  rounded  con- 
tour and  solid  consistence.  The  explanation  of  the  differ- 
ence in  the  two  classes  is  that  in  the  former  the  cavity  is 
much  larger  in  proportion  to  the  cord  substance  than  in 
the  normal  cord,  and  in  the  latter  case,  on  the  other  hand, 
the  cavities  form  but  a  small  part  of  the  very  much  enlarged 
and  infiltrated  cord.     It  is  usually  the  case  that  when  the 
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•central  canal  is  involved,  and  as  has  been  explained  a  large 
cavity  is  present,  this  will  extend  upwards,  and  will  be 
associated  with  enlargement,  through  dilatation,  of  the  iter 
and  even  of  the  lateral  ventricles.  An  infiltrating  growth 
also  may  be  found  to  extend  into  the  medulla. 

Diagnosis, — The  diagnosis  of  the  condition  of  syringo- 
myelia when  one  has  become  familiar  with  the  ordinary 
clinical  appearance  and  the  usual  signs  does  not  present  any 
very  great  diflBculties.  The  presence  of  muscular  atrophy, 
of  the  curious  and  almost  characteristic  peculiarities  of 
sensory  impairment  already  alluded  to,  of  the  vaso-motor 
phenomena,  and  of  nystagmus  and  lateral  curvature, 
makes  the  diagnosis  certain.  In  many  cases,  however, 
one  or  more  of  these  signs  or  symptoms  may  be  absent, 
and  while  in  any  case  in  which  such  an  aggregation  of 
signs  co-exists  the  diagnosis  is  easy,  in  others  in  which 
the  clinical  picture  is  incomplete  in  minor  details,  doubts 
as  to  the  condition  will  naturally  arise,  and  it  is  well  to 
consider  a  few  of  the  conditions  which  more  or  less  closely 
resemble  that  with  which  we  are  at  present  most  concerned. 
The  ordinary  form  of  progressive  muscular  atropliy  with 
the  wasting  of  the  small  muscles  of  the  hand  is  probably 
the  condition  in  reference  to  which  the  question  of  syrin- 
gomyelia most  frequently  arises.  There  can  be  little 
doubt  that  many  of  the  earlier  cases  described  as  of  the 
so-called  Aran-Duchenne  type  of  progressive  muscular 
atrophy  were  really  cases  of  syringomyelia.  At  least,  it  is 
very  striking  nowadays  to  notice  how  rarely  one  sees 
such  cases  of  simple  muscular  atrophy  without  signs  of 
lateral  sclerosis.  In  these  cases  the  absence  of  sensory 
symptoms  will,  however,  usually  distinguish  them  from 
cases  of  syringomyelia.  But  occasionally  a  case  may  be 
met  with  in  which  there  is  the  characteristic  claw  hand, 
nystagmus,  lateral  curvature,  and  extensor  plantar  response, 
and  yet  no  disturbance  of  sensation  be  detectable.  The 
diagnosis  of  this  condition  from  amyotrophic  lateral 
sclerosis  may  also  present  difficulties.  In  thS  latter  con- 
dition, however,  we  have  merely  the  affection  of  the  upper 
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and  lower  motor  neurons  without  any  sensory  disturbance* 
or  modification,  and  without  any  nystagmus  or  spinal 
deformity.  Cervical  pachymeningitis  is  a  condition  which 
closely  simulates  syringomyelia.  Indeed,  it  may  occasionally 
be  impossible  to  make  a  definite  distinction.  A  case  pre- 
senting wasting  of  both  hands  and  upper  limbs  with  distinct 
sensory  modification  might  be  referred  to  either  class.  If,, 
however,  the  dissociation  of  sensation  is  distinct,  and  if,, 
besides,  any  such  conditions  as  lateral  curvature  and  nys- 
tagmus be  present,  syringomyelia  w411  be  probable.  If,  on 
the  other  hand,  neither  of  these  signs  be  present,  then 
cervical  pachymeningitis  is  the  more  likely.  Of  course, 
the  history  will  also  be  of  significance,  for  in  the  latter  the 
onset  is,  as  a  rule  at  least,  much  more  acute.  The  question 
of  the  relation  of  leprosy  to  syringomyelia  is  one  which  has 
been  much  discussed.  The  discussion  arose  first  with 
reference  to  cases  described  by  Morvan  of  an  interesting 
morbid  condition  met  with  in  Brittany,  exhibiting  chiefly 
muscular  atrophy,  vaso-motor  phenomena  with  marked 
trophic  conditions,  especially  the  occurrence  of  painless 
whitlows,  and  of  actual  mutilations  as  a  result  of  these.  It 
is  now  generally  agreed  that  these  are  cases  of  syringo- 
myelia— in  other  words,  that  Morvan's  disease  is  merely  a 
variety  of  syringomyelia.  Yet  the  resemblance  to  leprosy 
may  be  very  marked  and  the  distinction  may  not  be  easy. 
In  the  latter  disease,  however,  the  areas  of  anaesthesia  are 
not  so  extensive,  being  the  result  of  peripheral  nerve  dis- 
turbance ;  the  mutilations  are,  as  a  rule,  more  severe,  the 
disturbances  are  more  symmetrical,  and  there  is  no  lateral 
curvature.  Further,  nodular  swellings  on  the  nerves,, 
especially  the  ulnar,  can  frequently  be  felt. 

No  difficulty  is  usually  experienced  in  distinguishing 
syringomyelia  from  peripheral  neuritis.  In  the  latter,  of 
course,  there  is  muscular  wasting,  and  there  is  frequently 
nystagmus,  but  the  pain  in  the  nerves,  the  diminution  or 
loss  of  the  reflexes,  and  the  history  of  toxaemia  from  alcohol, 
arsenic,  etc.,  will  usually  be  obtained.  The  question  of  dia- 
gnosis between  syringomyelia  and  hysteria  should  not  arise 
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except  through  ignorance,  or  from  the  gross  neglect  of 
signs  and  symptoms  incompatible  with  mere  functional 
derangements. 

Prognosis. — The  prognosis  in  undoubted  cases  of  syrin- 
gomyelia is  necessarily  bad,  so  far  at  least  as  recovery  is 
concerned.  But  it  is  remarkable  how  in  certain  cases  the 
disease  seems  to  remain  quite  stationary,  and  even  to 
undergo  some  degree  of  amelioration.  The  case  in  Fig.  45, 
with  marked  and  undoubted  signs  of  syringomyelia,  has- 
altered  little,  if  at  all,  in  the  last  ten  years.  On  the  other 
hand,  in  many  cases  the  weakness,  wasting,  and  other  sym- 
ptoms rapidly  increase  and  lead  to  a  fatal  issue  in  a  few 
years — in  one  case  actually  in  eighteen  months.  In  that 
case  the  condition  was  one  of  infiltrating  gliomatosis,  and 
in  such  cases  the  disease  runs  a  much  more  rapid  course. 
In  the  other  class  of  cases,  however,  in  which  there  is 
a  central  cavity,  probably  congenital,  with  enveloping 
sclerotic  tissue,  possibly  undeveloped  or  embryonic  neuro- 
glia, the  course  is  a  much  longer  one,  and  the  clinical  con- 
dition may  persist  unchanged  during  a  long  course  of  years.^ 
Whilfe  this  is  no  doubt  true  in  many  cases,  it  yet  seems  as 
if  in  others  there  existed  a  peculiar  liability  to  pulmonary 
troubles.  It  may  be  that  the  vaso-motor  mechanism  of 
the  lungs  is  liable  to  be  disordered — a  supposition  quite 
compatible  with  the  vaso-motor  disturbances  which  are 
visibly  present,  and  it  is  undoubtedly  true  that  some  even 
of  these  chronic,  slowly  progressive  cases  succumb  to  an 
insidious  form  of  bronchitis  or  broncho-pneumonia.  In  the 
somewhat  rare  cases  in  which  the  vocal  cords  are  affected, 
and  ill  which  the  other  structures  subserved  by  the  medulla 
are  involved,  the  danger  of  accidental  complication  is  much 
increased.  One  also  has  to  remember  that  in  these  cases 
the  disease  is  situated  in  close  proximity  to  structures  which 
are  essential  to  life,  and  that  in  these  uncertainty  in  regard 
to  prognosis  and  a  guarded  forecast  of  the  future  are  in- 
evitable. 

Treatment, — No  form  of   actual  medicinal  treatment  is 
conceivable  which  can  check  the  progress  of  such  a  disease 
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as  this,  a  disease  which  is  in  the  nature  either  of  a  degene- 
rative tendency  imposed  on  certain  structures  and  actually 
present  at  birth,  or  of  a  process  of  infiltrating  new  growthi. 
as  vague  and  indefinite  in  its  origin  as  other  conditions  o 
neoplasm.     But  at  least  one  drug  has  the  power  of  mod- 
fying  the  nutrition  of  the  structures  chiefly  morbid,  vis 
the  anterior  horn-cells  of  the  cord,  and  the  administratio-^^Dtx 
of  this  drug,  strychnia,  has  in  many  cases  seemed  to  fcz:-aA)e 
followed  by  improvement.     If  it  is  given,  it  is  best  give^^^eB 
hypodermically,  and  the  treatment  should  be  commence^^  ed 
with   a    dose   of  j^    of    a   grain    twice  a   day,    and   tl-:Mr*:he 
quantity   increased    up   to   -^\^   or  even  ^.      It   may  b  ^zzAe, 
of  course,  that  the  effect  of  the  drug  is  to  get  out  of  thMT  czhe 
cells  all  of  which  they  are  capable.     Yet  in  some  cases  tHC  :^he 
effect  has  been  so  distinct  and   so  prolonged  as  almost  "  to 

exclude  such  an  explanation.     So  it  is  to  be  assumed  th:  ^«:  Aat 
the  drug  has  an  active  influence  in  favouring  and  promotii 
the  nutrition  of  the  affected  cells.     It  should  be  given 
trial  in  every  case.    The  general  environment  of  the  patier 
is,  of  course,  of  the   utmost    importance.      Physical   ana 
mental  strain  are  to  be  carefully  avoided,  for  there  is  r6as<» 
for  supposing  that,  especially  in  diseased  conditions  of  tU 
anterior   horn-cells,    such    strain   is   apt    to    affect    th( 
structures.     Avoidance  of  cold  and  chills  is  also  essentia 
for,  as  already  stated,  there  seems  to  exist,  even  in  t'. 
most  slowly  progressive   cases,  a  tendency  to  pulmona. 
complications.    Except  for  such  measures,  the  disease  mu- 
be  allowed  to  follow  its  own  course  of  rapid  deteriorati< 
or  slower  change,  but  it  must  not  be  forgotten  that  in  soi 
cases  the  tendency  to  advance  seems  to  be  almost,  if  i 
quite,  non-existent.     Trophic  and  other  disturbances  mi^-^ 
of  course,  be  treated  as  they  arise. 
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No  one  now  doubts  the  occurrence  of  paralysis  after 
diphtheria  in  certain  cases.  Opinions  vary  much  as  to  its 
frequency,  and  it  is  not  unlikely  that  it  varies  in  different  epi- 
demics just  as  the  death-rate  also  probably  does.  The  nature 
of  the  sequela,  if  we  may  so  call  it,  also  necessarily  introduces 
a  difficulty,  for  it  occurs  at  such  varying  intervals  after  the 
acute  disease,  that  it  is  seldom,  if  ever,  possible  to  retain  a 
large  number  of  cases  under  observation  long  enough  to 
ascertain  accurately  the  frequency  with  which  it  occurs. 
Some  observers  have  been  strongly  of  opinion  that  paralysis 
as  a  sequel  of  diphtheria  is  much  more  common  in  young 
subjects ;  others  have  expressed  a  firm  conviction  that  it  is 
more  common  in  adults.  It  is  probably  equally  common  or 
uncommon  in  the  two  classes,  and  Sannes'  figure  of  1  in  9, 
arrived  at  from  a  consideration  of  1382  cases,  probably 
represents  the  ordinary  frequency  of  its  occurrence.  It  is 
not  unlikely  that  the  occurrence  is  a  little  more  frequent, 
if  cases  in  which  there  is  evidence  of  slight  neuritis,  as 
shown,  e.g.,  by  absence  of  knee-jerk,  are  to  be  included 
among  cases  of  post-diphtheritic  paralysis.  One  interesting 
fact  has  been  pointed  out  by  Goodall,  viz.  that  82  per  cent, 
of  paralysed  cases  had  albuminuria,  and  30  per  cent,  of  non- 
paralysed  cases.  This  fact  may  indicate  either  that  a  large 
dose  of  toxin  is  present,  producing  the  kidney  affection  and 
the  paralysis,  or  that,  the  kidney  affection  being  present,  the 
toxin  is  not  so  readily  excreted,  and  so  remains  to  affect 
the  nervous  structures.  Some  observers  have  been  of  opinion 
that  mild  cases  of  diphtheria  are  more  frequently  followed 
by  paralysis ;  others  have  held  quite  the  contrary  opinion. 
There  is  probably  not  much  in  either  observation,  for  it  is 
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undoubtedly  true  that  many  very  mild  cases  are  followed 
by  severe  and  widespread  paralysis,  and  it  is  equally  true 
that  many  severe  cases  of  paralysis  succeed  to  extremely 
severe  throat  affection. 

8ymptovi8, — The  time  at  which  symptoms  of  paralysis 
occur  after  an  attack  of  diphtheria  varies  very  much.    They 
may  appear  before  the  local  affection  has  disappeared :  they 
may  be  delayed  as  long  as  ten  weeks  after  the  faucial  affec- 
tion. The  commonest  time  of  onset  is  from  three  to  four  weeks 
after  the  throat  affection.     There  may  be  a  short  period  of 
lassitude  and  general  weakness.    The  patient  has  apparently 
convalesced   satisfactorily  for  a  certain  time,  when  some 
weakness  is  manifested.     This  is  usually  succeeded  by  a 
change   in   the  voice,  which  assumes  a  nasal   character. 
This  is  due  to  paralysis  of  the  palate,  and  is  almost  invari- 
able.    Palate  affection  was  present  in  102  out  of  125  of 
Goodall's  cases,  and  in  88  of  these  was  the  earliest  sym- 
ptom.    Occasionally  the  palate  escapes  altogether,  and  it 
would  appear  that  this  is  most  likely  to  occur  in  cases  in 
which  the  faucial  affection  has  been  slight.    There  is  in  the 
ordinary  case,  at  the  time  the  palate  has  become  affected, 
some  feeling  of  tingling  or  numbness  in  the  extremities 
and  considerable  weakness,  especially  of  the  lower  limbs. 
Usually  the  knee-jerk  is  now  found  to  be  absent.     Occa- 
sionally it  is  present  and  unusually  active,  but  disappears 
later.     The  paralysis  may  be  restricted  to  the  throat,  the^ 
palate  being  immobile,  and  there  may  be  regurgitation  o£ 
fluids  through  the  nose.     A   characteristic  toneless  couglm. 
is  also  sometimes  present — the  result  of  paralysis  of  the*- 
adductors  of  the  vocal  cords.     Such  a  condition  is  usualljr^ 
associated  with  defective  closure  of  the  glottis,  and  thi^ 
will  facilitate  the  accidental  entrance  of  food  material  intc^ 
the   larynx,  and   may   result  in  severe   and   troublesome 
coughing.     As  a  rule,  however,  symptoms  of  paralysis  else^ — 
where  are  superadded,  and  the  commonest  is  tkat  alread} 
alluded  to,  viz.  loss  of  the  knee-jerks  and  associated  weak^ — 
ness  of  the  lower  limbs.   No  other  symptom  may  be  present^ 
although  it  is  not  uncommon  for  the  patient  at  this  tim 
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to  complain  of  inability  to  read — the  result  of  paralysis  of 
the  ciliary  muscle.  Other  ocular  nmscles  may  also  be 
affected;  of  these  probably  the  most  common  is  one  or 
both  of  the  external  recti.  The  muscles  supplied  by  the 
third  nerve  may  also  be  affected,  inducing  a  condition  of 
very  marked  and  troublesome  diplopia.  These  are  doubtless 
the  most  common  symptoms  in  diphtheritic  paralysis,  viz., 
affection  of  the  palate  and  vocal  cords,  affection  of  the 
lower  limbs,  and  ocular  paralysis.  The  upper  limbs  may 
also  be  involved  in  the  paralysis — uot  usually  so  markedly 
as  the  lower.  Where  all  these  symptoms  are  present,  and 
even  if  they  be  not  all  present,  the  condition  of  the  heart 
has  to  be  carefully  watched.  Weakness  and  irregularity 
are  very  apt  to  occur,  and  sudden  death  from  heart-failure 
is  not  uncommon.  But  even  sliort  of  this,  alarming  irregu- 
larity and  weakness  may  occur,  necessitating  the  utmost 
care.  The  intercostals  also  may  suffer,  and  the  diaphragm 
as  well.  Should  any  lung  complications  now  occur  the 
patient's  condition,  on  account  of  the  weakness  of  the 
respiratory  muscles  and  of  the  heart,  is  most  precarious. 
But  even  in  very  serious  cases,  in  which  all  the  complica- 
tions mentioned  have  been  present,  recovery  has  occurred, 
and  the  almost  invariable  rule  is  that  when  recovery  does 
take  place  it  is  complete. 

The  account  which  has  just  been  given  of  the  various 
forms  which  paralysis  after  diphtheria  may  assume  prac- 
tically gives  its  symptomatology.  The  prominent  symptoms, 
however,  may  be  re-enumerated.  Lassitude  and  malaise 
in  a  patient,  even  apart  from  diphtheria,  should  always 
excite  suspicion,  especially  if  these  are  combined  with 
albuminuria.  The  absence  of  knee-jerks  is  most  significant, 
but  their  presence,  and  even  their  unusual  activity,  does 
not  negative  the  diagnosis,  as  they  may  disappear  later. 
The  nasal  voice,  toneless  cough,  and  still  more,  regurgita- 
tion of  fluids  through  the  nose  are  almost  pathognomonic. 
Difficulty  with  near  vision,  indicating  paralysis  of  the 
ciliary  muscle,  is  very  common,  and  strabismus,  a  result 
of  paralysis  of  the  ocular  muscles,  is  not  rare.     Weakness 
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of   the   upper  limbs  and  of  the  respiratory  miiscles,  in- 
cluding the  diaphragm,  only  occurs  in  severe  cases. 

Undoubtedly  the  symptoms  of  gravest  significance  are 
those  to  be  ascribed  to  interference  with  the  innervation 

« 

of  the  heart,  and  it  is  very  important  to  recognise  this,  as 
sudden  failure  of  the  hearths  action  is  a  common  cause  of 
death.  Any  strain  on  this  organ,  such  as  is  implied  in 
sudden  change  of  position,  especially  from  the  recumbent  to- 
the  sitting  posture,  must  therefore  be  most  carefully  avoided* 
Among  the  symptoms  of  diphtheritic  paralysis  of  great 
importance  must  be  mentioned  what  have  been  called 
"bulbar  crises."  It  is  in  children  the  subjects  of  diph- 
theritic paralysis  presenting  such  symptoms  as  those  enu- 
merated above  that  bulbar  crises  are  apt  to  arise.  Dr, 
Leonard  Gruthrie,  in  a  now  classical  paper  on  this  subject^ 
enumerates  these  symptoms  as  follows :  (1)  Marked  list- 
lessness  and  apathy;  (2)  a  weak,  hoarse,  and  nasal  voice; 
(3)  irregular  and  sighing  inspiration ;  (4)  a  loose,  weak, 
and  almost  noiseless  cough  with  accumulation  of  mucus  in 
the  air  passages  ;  (5)  a  rapid  pulse.  The  crises  are  sudden 
acute  exacerbations  of  the  symptoms  just  enumerated. 
Their  exciting  cause  may  be  a  fit  of  passion  or  other  strong 
emotion,  sometimes  physical  exertion,  or  they  may  occur 
without  any  obvious  cause.  During  a  crisis  there  is  com- 
plete and  sudden  paralysis  of  deglutition,  complete  aphonia, 
and  the  most  alarming  dyspnoea.  Instead  of  lethargy  there 
is  extreme  restlessness.  The  head  is  thrown  back,  the  a/a? 
ncufi  work,  the  mouth  is  open,  the  pupils  are  dilated,  and  the 
face  is  bluish,  or  pallid,  and  sweating.  Inspiration  becomes 
more  sudden  or  gasping,  expiration  more  feeble  and  irregu- 
lar, and  sighing  more  common.  There  is  often  paralysis 
of  the  diaphragm.  Saliva  and  mucus  accumulate  in  the 
fauces,  and  trickle  through  the  nose  and  half-open  mouth, 
and  moist  rales  are  audible  all  over  the  chest.  The  tempera- 
ture rises  suddenly  to  102°  or  103°,  the  pulse-rate  increases 
to  140  or  150,  or  even  higher,  yet  there  is  no  loss  of  conscious- 
ness, and  the  child,  unable  to  speak,  points  significantly  to 
its  larynx  or  epigastrium  when  asked  if  it  is  in  pain.    Violent 
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vomiting  may  now  ensue,  and,  although  Dr.  Gee  has  recorded 
nine  cases  of  violent  vomiting  after  diphtheria,  of  which  no 
less  than  eight  were  fatal,  Dr.  Gruthrie  regards  the  act  of 
vomiting  under  such  conditions  as  those  described  as  bene- 
ficial, although,  at  the  same  time,  a  sign  that  grave  danger 
exists.  The  dyspnoea  is  often  relieved  by  the  vomiting, 
and,  although  the  patient  lies  exhausted  and  apparently  at 
the  point  of  death,  death  rarely  occurs  in  a  first  attack,  and 
the  crisis  is  at  an  end  for  the  time.  Within  a  few  minutes, 
or  it  may  be  a  few  hours,  similar  attacks  recur,  and  during 
or  after  these  death  may  occur  from  exhaustion,  syncope, 
cardiac  thrombosis,  or  even  from  actual  suffocation,  the 
result  of  accumulation  of  mucus  in  the  air-passages. 

The  duration  of  the  crises  varies  from  a  few  nainutes  to  a 
few  hours.  They  may  be  expected  at  any  time  within  six 
weeks  of  the  appearance  of  paralytic  symptoms,  and  the 
critical  period  during  which  they  may  recur  is  very  variable* 
Even  if  forty-eight  hours  have  passed  without  a  renewal  of 
the  crises,  a  further  attack  mny  occur  and  prove  fatal.  Nor 
does  the  completeness  of  the  remission  afford  any  guidance 
to  prognosis. 

Vomiting  in  the  course  of  diphtheritic  paralysis,  as 
already  stated,  is  mentioned  by  Gee.  It  is  also  mentioned 
by  Hector  Mackenzie,  who  records  72  cases.  He  came  to 
the  conclusion  that  it  is  not  ursemic,  as  it  occurs  without 
albuminuria,  and  that  it  is  probably  due  to  implication  of 
the  vagus,  as  it  is  associated  with  heart  failure  and  other 
symptoms  of  vagus  affection. 

Any  affection  of  sphincters  is  most  uncommon,  although 
transient  incontinence  of  urine  may  occur,  probably  the 
result  of  muscular  weakness  and  general  Hsthenia,  not  of 
affection  of  lumbar  centres. 

Etiology. — There  is  now  general  agreement  as  to  the 
close  connection  between  the  bacillus  described  by  Loffler 
in  1884  and  the  vast  majority  of  cases  of  diphtheria.  It 
may  be  granted  that  there  are  some  cases  which  clinically 
cannot  be  regarded  as  anything  but  diphtheria,  in  which 
the  presence  of  the  bacillus  cannot  be  demonstrated.    This 
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bacillus  has  its  habitat  in  the  false  membrane,  and  is  not  found 
in  the  blood.  Diphtheritic  paralysis  is  the  most  important 
sequel  of  diphtheria,  and  it  is  to  be  ascribed  to  the  action 
of  certain  toxic  substances  resulting  from  the  action  prob- 
ably of  the  micro-organism.  These  toxic  substances  have 
a  profound  effect  on  certain  nervous  structures,  and  give 
rise  by  their  action  to  paralysis  varying  in  extent  from 
-slight  palatal  weakness  to  almost  universal  powerlessness. 
Albuminuria  is  another  common  sequel  to  diphtheria. 
Trousseau  long  ago  noted  an  increase  in  the  albuminuria 
coincident  with  the  onset  of  the  paralysis,  and  Goodall,  as 
already  stated,  has  recently  noted  that  82  per  cent,  of  the 
paralytic  cases  suffered  also  from  albuminuria,  while  only 
30  per  cent,  of  the  non-paralytic  cases  had  this  complica- 
tion. Such  an  observation  suggests  that,  the  kidney  being 
probably  one  of  the  great  excretory  channels  for  the  toxic 
substances  to  which  paralysis  is  due,  in  the  condition  of 
that  organ  which  gives  rise  to  albuminuria  the  excretion 
may  not  be  so  completely  or  satisfactorily  performed,  and 
so  the  toxic  substances  giving  rise  to  paralysis  are  retained 
in  the  blood. 

What  the  nature  of  this  toxic  substance  is  is  still  open 
to  doubt.  Roux  and  Yersin  demonstrated  that  the  inocu- 
lation of  poisonous  products  precipitated  from  broth  cultures 
caused  paresis — an  observation  confirmed  by  other. experi- 
menters. Sidney  Martin  thinks  the  bacilli  set  free  a 
ferment  which  converts  albumin  into  albumoses  which  act 
as  poisons.  Uschinsky  and  Biichner,  on  the  other  hand, 
regard  the  bacterial  poisons  as  the  direct  products  of  the 
bacterial  cells,  and  Kanthack  has  stated  that  we  cannot 
yet  decide  whether  the  toxins  are  themselves  the  poison,  or 
whether  they  are  poison-producing  ferments;  nor  can  it 
be  decided  on  what  the  prolonged  slow  action  of  the  toxins 
under  special  conditions  depends.  Any  explanation  to  bo 
satisfactory  must  also  account  for  these  not  very  unusual 
cases  of  relapse  in  diphtheritic  paralysis.  It  would  seem 
as  if  in  such  cases  the  toxic  substance  had  been  stored  up 
somewhere  and  suddenly  released. 
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As  regards  the  ^>a^fcoZo^iraZ  anatomy  of  the  nervous 
system,  the  most  obvious  changes  are  in  the  peripheral 
nerves,  and  are  usually  described  as  those  of  "  peripheral 
neuritis/^  But  the  change  in  the  fibres  is  really  a  paren- 
chymatous one.  The  white  substance  of  the  medullated 
fibres  is  broken  up,  the  primitive  sheath  remaining  intact. 
The  axis  cylinders  are  frequently  ruptured.  Sensory  as 
well  as  motor  fibres  suffer,  and  the  sympathetic  fibres  may 
also  be  affected.  The  cells  of  the  anterior  cornua  also 
suffer  in  a  varying  degree.  Some  observers  consider  these 
changes  primary,  regarding  those  of  the  nerve  as  secondary. 
It  is  more  likely  that  the  affection  of  the  different  struc- 
tures is  simultaneous  and  to  a  certain  degree  unequal  and 
independent,  for  in  some  cases  changes  in  the  nerves  have 
been  described  without  changes  in  the  cells,  and  conversely 
the  cells  have  been  described  as  much  changed  while  the 
nerves  have  remained  normal.  The  corresponding  muscular 
fibres  are  of  course  affected,  undergoing  fatty  degeneration 
to  a  varying  extent.  The  cardiac  muscle  is  found  in  most 
fatal  cases  to  have  undergone  extensive  fatty  degeneration. 

Diagiio»iH, — The  diagnosis  of  diphtheritic  paralysis 
presents  occasional  difficulty,  especially  in  the  cases  in 
which  the  history  of  throat  or  other  diphtheritic  affection 
is  indefinite  or  absent.  It  must  be  remembered  that  para- 
lysis may  follow  other  diphtheritic  affections  than  the 
faucial,  and  the  writer  has  seen  a  case  in  no  way  dis- 
tinguishable from  one  of  diphtheritic  paralysis,  which 
occurred  in  a  child  who  had  had  no  throat  affection,  but 
had  for  several  weeks  suffered  from  a  large  ulcerating 
sore  on  the  arm,  the  result  of  a  severe  burn.  A  case  has 
also  been  described  by  Bourges  as  the  result  of  a  strep- 
tococcal infection.  No  mistake  is  likely  to  be  made  in  the 
case  of  children.  In  adults  several  conditions  may  occur 
which  are  not  easy  to  distinguish.  Any  form  of  peripheral 
neuritis  may  present  analogous  symptoms.  In  diphtheritic 
paralysis,  however,  the  throat  affection  is  almost  constant. 
Of  course,  the  most  common  form  of  peripheral  neuritis 
is   alcoholic   in    origin,    and    the    history    in   such   cases. 
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although  often  difficult  to  obtain,  is  very  significant. 
Tenderness  in  the  nerve  truuks  and  loss  of  memory 
are  usually  present,  and  the  time  that  has  been  taken 
to  develop  the  paralysis  is  usually  much  longer.  Landry^s 
paralysis  has  been  shown  by  Farquhar  Buzzard  to  be  a 
form  of  toxic  disease,  and  it  is  very  similar  in  its  effects 
to  diphtheritic  paralysis.  Indeed,  in  some  instances  it  is 
impossible  from  the  clinical  conditions  to  determine  whether 
the  patient  is  suffering  from  one  or  the  other  disease,  and 
in  such  circumstances  the  history  is  all-important.  The 
ordinary  form  of  bulbar  paralysis  is  not  likely  to  be  mis- 
taken for  diphtheritic  paralysis.  The  morbid  process  is 
slower  and  more  insidious,  and  is  rarely  complicated  by 
affection  of  the  ocular  muscles.  Acute  anterior  poliomye- 
litis of  very  extensive  distribution  may  also  affect  the 
structures  in  the  bulb,  but  this  disease  in  such  an  extensive 
form  is  rare.  Here  again  the  history  must  be  relied  upon. 
The  signs  to  be  chiefly  sought  for  as  evidence  of  diphthe- 
ritic paralysis  are  the  faucial  affection  and  the  affection  of 
the  ciliary  muscle.  If  these  occur,  combined  with  weak- 
ness of  limbs  and  of  ocular  movements,  they  are  almost 
certainly  the  result  of  diphtheria.  The  resemblances  of 
certain  cases  of  myasthenia  to  diphtheritic  paralysis  are 
referred  to  in  the  article  on  that  disease. 

Frognoftis, — It  is  always  exceedingly  difficult  to  foretell 
what  is  likely  to  be  the  result  in  any  case  of  diphtheritic 
paralysis  in  a  child.  It  is  rarely  that  death  occurs  in  the  case 
of  an  adult,  but  the  disease  is  very  often  fatal  in  the  case 
of  children.  Even  cases  apparently  slight  not  infrequently 
undergo  sudden  and  rapid  change  for  the  worse,  especially 
if  widespread  and  profound  paralysis  appear,  and  death  may 
occur  from  cardiac  failure  or  from  some  pulmonary  com- 
plication. Even  without  the  appearance  of  more  extensive 
or  severe  paralysis,  a  patient  apparently  slightly  ill  may 
die  suddenly  from  cardiac  failure.  Such  a  result  is  very 
apt  to  occur  from  any  sudden  change  of  posture,  and  the 
possibility  of  such  an  accident  emphasizes  the  necessity,  to 
which  reference  will  be  made  when  the  treatment  is  dis- 
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cussed,  of  the  need  for  the  most  extreme  care  to  keep  the 
child  in  the  recumbent  posture.  Or  a  patient  appar- 
ently only  slightly  ill  may  gradually  but  steadily  become 
weaker  and  die  simply  of  asthenia.  The  danger  of  the  so- 
called  '*  crises,"  the  result  probably  of  affection  of  the 
vagus  nerve  or  its  nucleus,  will  have  been  sufficiently 
evident  from  the  description  of  these  conditions,  and  how 
fatal  the  complication  is  will  be  evident  from  a  considera- 
tion of  Dr.  Guthrie's  nine  cases,  of  which  no  fewer  than 
seven  died.  But  while,  on  the  one  hand,  the  grave  danger 
to  life  present  in  every  case  of  diphtheritic  paralysis  must 
be  recognised,  it  can,  on  the  other  hand,  be  stated  that  no 
case  of  diphtheritic  paralysis,  however  grave  it  may  appear, 
is  necessarily  hopeless.  It  is  often  surprising,  and  in  the 
highest  degree  gratifying,  to  watch  how  a  child  paralysed 
in  all  four  limbs,  with  even  the  intercostals  paralysed  and 
broncho-pneumonia  present,  will  gradually  fight  its  way 
back  to  convalescence  and  complete  recovery.  The  gravest 
danger  is  undoubtedly  from  cardiac  failure,  and  the  risks 
of  this  are  much  increased  if  any  pulmonary  complications 
are  present. 

Treat meuL — As  soon  as  the  affection  is  recognised,  no 
matter  how  slight  it  may  be,  the  patient  should  be  put  to 
bed.  The  recumbent  posture  is  absolutely  necessary, 
and  it  should  be  maintained  until  it  is  evident  that 
all  danger  of  the  paralysis  becoming  more  extensive  or 
severe  has  passed  away.  Even  sitting  up  in  bed  should 
not  be  allowed,  and  in  the  case  of  children  it  is  well  to* 
ensure  the  recumbent  posture  by  some  light  but  effective 
yoke.  It  is  in  the  slight  cases  only  that  such  a  thing  is 
necessary.  In  the  more  severe  cases  the  paralysis  itself  is 
so  disabling  that  it  ensures  the  most  safe  posture.  It  may, 
however,  in  such  a  case  also  be  necessary  when  slight 
improvement  has  taken  place  and  there  is  some  temptation 
to  try  to  sit  up.  The  danger  of  sitting  up  or  even  of 
being  lifted  up,  is  a  very  real  one,  and  the  writer  has 
known  of  a  case  in  which  an  inexperienced  nurse  was 
horrified  to  see  a  child  whom  she  simply  raised  fall  back 
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dead.  Excessive  care,  therefore,  is  necessary  in  the 
nursing  and  general  hygiene  of  this  disease.  Of  course 
frequent  and  regular  feeding  with  wholesome,  stimulating, 
and  easily  digestible  food  is  indispensable.  Alcohol  is 
extremely  useful,  and  of  other  drugs  to  be  used  strychnia 
is  invaluable.  In  severe  cases  it  is  often  necessary  to 
administer  it  hypodermically,  in  doses  which  will  vary 
with  the  age  of  the  patient.  The  combination  of  atropin 
with  the  strychnia  has  also  been  recommended,  especially 
when  the  "  crises ''  are  present.  Even  after  the  patient  is 
no  longer  dangerously  ill  it  is  wiser  to  continue  the 
strychnia  and  to  combine  it  with  other  tonics,  such  as 
quinine  and  iron.  In  the  severe  cases  in  which  pulmonary 
complications  may  have  ensued,  the  inhalation  of  oxygen 
affords  great  comfort  and  not  uncommonly  distinct  relief, 
and  every  case  of  this  paralysis  is  to  be  regarded  as  one 
which  has  to  be  tided  over  a  certain  time  until  the  poison 
has  exhausted  itself,  and  at  the  same  time  to  be  carefully 
guarded  from  the  conditions  likely  to  set  up  any  complica- 
tions. 
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In  1874  a  case  was  published  by  Hartwig  under  the  title  of 
*'  Intermittent  Spinal  Paralysis/'  in  which  the  prominent 
clinical  phenomena  were  recurring  attacks  of  almost  com- 
plete paralysis  in  a  patient  who  between  the  attacks  was 
apparently  quite  well.  The  attacks  of  paralysis  were 
accompanied  with  complete  or  almost  complete  loss  of  elec- 
trical excitability  in  the  muscles,  whereas  between  the 
attacks  the  nmscles  responded  normally  to  each  current. 
The  details  of  the  family  history  were  not  given,  and  it  was 
not  until  1882,  when  Schachnowitsch  published  an  account 
of  a  patient  whose  father  had  been  similarly  affected,  that 
it  was  recognised  that  the  condition,  besides  being  periodic, 
was  also  apt  to  occur  as  a  family  disease.  In  1885- 
Westphal  gave  an  exceedingly  complete  account  of  the 
clinical  phenomena  of  the  disease,  noting  the  paralysis  of 
muscles,  the  order  of  affection  of  muscles,  and  the  tem- 
porary dilatation  of  the  heart  which  sometimes  occur 
during  the  attack.  In  the  following  year  Cousot  published 
the  first  case  in  which  the  family  nature  of  the  affliction 
was  very  striking.  Since  that  time  little  has  been  added  to 
our  knowledge  of  the  disease,  but  interesting  and  valuable 
examples  have  been  published  by  Oppenheim  and  Goldflam 
in  Germany,  and  Taylor,  Mitchell,  Putnam,  and  Crafts  in 
America.  In  this  country  Dr.  Singer  in  1901  published  in 
'Brain^  a  valuable  and  carefully  studied  case  of  Dr. 
Tooth's,  from  the  Queen  Square  Hospital.  The  phenomena 
were  very  exhaustively  observed,  and  the  interest  and 
value  of  the  case  considerably  enhanced  by  the  careful 
examination  of  the  excreta  by  Dr.  Goodbody.  Dr.  Singer 
also  furnished  an  excellent  critical  digest  of  the  various  pub- 
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lished  memoranda  on  the  disease.  In  the  same  year  Dr. 
Farquhar  Buzzard  gave  a  very  interesting  account  of  three 
■cases  of  the  disease  in  two  generations  of  a  family,  and 
suggested  an  explanation  of  its  phenomena,  to  which  refer- 
ence will  be  made  later. 

Clinical  manifeslations  of  thr  diaease. — These  essentially 
consist  in  the  onset  of  attacks  of  flaccid  paralysis  in  an 
individual  otherwise  healthy.  The  paralysis  is  of  the 
motor  structures  only.  No  paralysis  of  afferent  structures 
has  ever  been  described,  although  subjective  phenomena 
of  tingling  and  numbness  have  been  frequently  complained 
■of.  One  of  Buzzard^s  cases,  on  being  tested  with  a  Faradic 
current,  volunteered  the  information  that  the  battery  pro- 
duced the  sensation  which  he  frequently  had  at  the  com- 
mencement of  an  attack.  The  attack  of  paralysis  is  gradual 
in  its  onset.  It  affects  the  proximal  muscles  of  the  limbs 
before  the  terminnl  parts,  and  the  trunk  muscles  also 
suffer.  The  respiratory  muscles  are  involved.  The  dia- 
phragm is  never  paralysed,  although  there  is  occasionally 
evidence  that  its  action  is  impaired.  The  heart  is  affected 
in  some  degree,  and  marked  increase  of  the  cardiac  area 
of  dulness,  indicating  dilatation,  has  been  noticed  by 
different  observers  since  Westphal  first  described  it.  The 
cranial  nerves  are  not  seriously  affected,  although  ptosis 
has  been  occasionally  observed,  and  also  a  difliculty  in 
opening  the  mouth  and  in  swallowing.  Articulation  also 
is  occasionally  modified,  and  a  slight  emotional  condition 
has  been  described  when  an  attack  is  impending.  When 
an  attack  is  at  its  height  the  patient  lies,  breathing  with 
isome  difficulty  and  considerable  effort,  with  the  limbs  in  a 
■condition  of  flaccid  paralysis,  unable  to  raise  the  head,  but 
-without  any  severe  pain.  The  pulse  rate  is  slowed  and  the 
pulse  may  be  irregular.  The  deep  reflexes  are  abolished, 
and  no  response  can  be  obtained  from  the  muscles  with 
either  a  constant  or  interrupted  current.  The  first  sound 
of  the  heart  is  often  impure,  and  a  definite  murmur  of  mitral 
regurgitation  has  been  present.  The  paralysis  lasts  for  a 
varying  time,  sometimes  only  ^\e  or  six  hours,  sometimes 
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as  long  as  70  hours.  Even  if  an  attack  passes  o£f  in  a  few 
hours  it  may  be  several  days  before  the  patient  regains  his 
accustomed  facility  in  moving  about. 

The  age  at  which  the  attacks  commence  varies  greatly. 
Sometimes  they  may  supervene  as  late  at  24.  In  Buzzard^s 
cases  they  were  certainly  present  as  early  as  2,  although 
Singer  had  stated  6  to  be  the  earliest  age  at  which  an 
attack  had  been  noted  when  his  paper  was  published.  The 
sexes  seem  to  suffer  with  equal  frequency.  The  relation  of 
the  attacks  to  exercise  seems  to  be  fairly  definite.  They 
have  usually  succeeded  exercise,  but  after  an  interval  of 
rest,  and  they  most  often  occur  during  rest  in  bed.  In 
some  cases,  however,  there  has  been  no  obvious  relation  to 
exercise.  In  Singer's  case  the  attacks  occurred  more  fre- 
quently if  the  patient  remained  in  bed.  An  ancestor  of 
one  of  MitchelFs  patients  had  sometimes  to  get  off  his  horse 
and  "  have  a  paralysis.''  Besides  the  severe  attacks,  there 
are  also  slighter,  apparently  abortive  attacks,  which  in 
some  instances  have  been  capable  of  being  arrested  by 
taking  exercise.  'i'hus  one  patient  thought  he  could 
**'  walk  off  "  an  impending  attack. 

The  intervals  between  the  attacks  vary  in  duration. 
They  may  at  first  amount  to  months  and  gradually  diminish 
to  hours.  In  soijie  cases,  on  the  other  hand,  there  has 
been  a  definite  lengthening  of  the  intervals  between  the 
attacks  as  life  advanced. 

Etiolofjy. — Heredity  seems  to  play  an  undoubted  part  in 
the  etiology  of  this  disease.  It  is  true,  as  in  most  cases  of 
familial  disease,  tliat  isolated  cases  occur  in  which  no  trace 
of  a  similar  tendency  can  be  verified  in  any  other  member 
of  the  family.  Yet  that  in  the  majority  of  cases  a  family 
tendency  is  present  can  scarcely  be  doubted.  Thus  in  the 
four  families  of  the  cases  recorded  by  Cousot,  Goldflam, 
Taylor  and  Mitchell,  there  were  in  all  42  cases.  Goldflam 
and  Taylor  were  able  to  trace  the  disease  through  five 
generations.  The  families  in  which  this  disease  occurs  do 
not  show  a  proclivity  to  any  other  nervous  disorder. 

Xo  previous  disease  or  illness  seems  to  induce  a  tendency 
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to  suffer  from  this  form  of  paralysis.  The  suggestion  that 
malaria  has  something  to  do  with  it  was  probably  only 
suggested  by  the  periodicity  of  the  attacks.  The  relation 
of  physical  over-exertion,  or  even  of  physical  exertion,  to 
the  attacks  seems  to  be  a  close  one.  In  most  cases  attacks 
succeeded  such  exertion,  usually  after  an  interval  of  rest. 
In  Buzzard's  cases  attacks  could  be  brought  on  by  exercise. 
Yet  in  some  cases  the  absence  of  any  such  relationship  has 
been  striking.  Gastro-intestinal  disturbances  and  indis- 
cretions in  food  and  drink  have  been  blamed  in  some  cases 
as  the  exciting  causes  of  attacks,  but  apparently  without 
sufficient  cause.  Disturbed  emotional  states,  on  the  other 
hand,  seem  to  have  been  the  precursors  of  attacks  in  more 
than  one  instance. 

Pathology. — No  patient,  so  far  as  is  known,  has  died  of 
this  disease,  so  that  anatomical  investigations  have  been 
restricted  to  examination  of  the  blood  and  of  portions 
of  muscle  excised  during  the  paralysed  condition.  As 
regards  the  blood,  although  slight  degrees  of  lymphocytosis 
have  been  described  by  different  observers,  these  have  not 
been  sufficiently  marked  or  sufficiently  constant  to  have  any 
significance. 

The  muscle  has  been  examined  by  Goldflam,  Crafts,  and 
Singer.  All  these  observers  found  marked  vacuolation  and 
Assuring.  Singer  is  inclined  to  regard  this  as  in  part  at 
least  artificial,  and  due  to  the  mode  of  preparation.  Yet, 
as  he  says,  this  peculiar  behaviour  of  the  muscle  under 
preparation  may  indicate  some  abnormality  in  it,  rendering 
it  more  liable  to  shrinkage  and  alteration. 

Even  if  it  be  granted,  however,  that  these  slight  changes 
in  the  muscles  exist,  we  are  only  driven  back  a  step  further 
and  have  to  ask.  What  is  the  cause  of  them,  and  do  they 
explain  the  curious  phenomena  of  the  disease  ?  Ever 
since  Westphal  first  hazarded  the  suggestion,  a  toxic  origin 
for  the  disease  has  been  assumed.  Search  has  been  made 
for  some  toxic  substance  which  might  by  its  action  induce 
such  a  condition  as  we  have  described.  Crafts  claims  to 
have  obtained  from  the  excreta  a  substance  which  pro- 
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duced  temporary  paralysis  in  guinea-pigs,  but  this  observa- 
tion so  far  has  not  been  corroborated.  Goldflam  and 
Goodbody  have  found  an  increased  toxicity  of  the  urine 
during  and  just  after  attacks,  but  apparently  this  toxicity 
was  simply  an  increase  in  the  normal  toxicity  and  not  the 
effect  of  any  special  toxin.  It  has  therefore  been  suggested 
that  there  is,  on  account  of  muscular  work,  some  excessive 
production  of  normal  substances  which  inhibit  the  action 
of  certain  motor  structures — nervous  or  muscular.  In  the 
cases  in  which  the  attacks  of  paralysis  occur  during  rest 
in  bed,  a  storing  up  of  these  toxic  substances,  which  pro- 
duces the  same  effect,  must  be  supposed  to  take  place,  on 
account  of  the  absence  of  muscular  effort  and  consequent 
elimination.  The  copious  sweating  which  frequently  occurs 
during  an  attack  and  the  strikingly  beneficial  effect  of 
active  diuresis  in  Dr.  Singer's  case  certainly  favour  such  a 
view.  In  reference  to  the  inquiry.  On  which  structures 
would  such  a  substance  exert  its  effects  ?  Bu;2zard  points 
out  that  muscles  exhausted  as  a  result  of  work  cease  to 
respond  to  volitional  stimuli  long  before  they  cease  to 
respond  to  electrical  stimuli.  Waller  and  others  have  also 
pointed  out  that  in  such  circumstances  indirect  excitability 
to  electrical  stimulation  disappears,  whilst  direct  excitability 
remains.  In  family  periodic  paralysis,  however,  this  is  not 
the  case :  the  excitability  of  muscles  to  volitional,  mechani- 
cal, galvanic  or  faradic  stimulation  disappears  gradually 
and  equally  step  by  step.  So  that  the  phenomena  do  not 
resemble  those  due  to  affections  of  the  lower  neuron.  Nor 
are  they  analogous  to  the  effects  produced  by  curara,  for 
Donath  and  Lukais  have  shown  that  the  paralysed  muscles 
in  a  curarised  animal  are  still  responsive  to  electrical 
stimulation.  Buzzard  therefore  hazards  the  view  that  the 
muscle  substance  itself  is  the  structure  affected ;  he  doubts 
whether  the  changes  described  in  muscles  are  altogether 
artificial,  as  Singer  suggests,  and  he  regards  the  abnormal, 
possibly  toxic  condition  of  the  lymph  as  the  probable 
source  of  the  changes  in  the  muscle  plasma  leading  to 
periodic  paralysis.     It  must  be  acknowledged  that  in  the 
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absence  of  any  other  satisfactory  explanation  of  the 
phenomena  of  this  disease,  such  an  hypothesis  deserves 
careful  examination. 

Diagnosis. — The  diagnosis  of  such  a  disease  has  usually 
to  be  made  in  the  interval  between  attacks,  but  if  the  his- 
tory of  the  periodic  attacks  is  clear,  and  especially  if  it  is 
possible  to  see  an  attack,  no  difficulty  can  arise  to  any  one 
who  knows  of  the  existence  of  the  disease,  even  if  he  has 
never  previously  seen  a  case.  In  some  respects  it  resembles 
and  might  suggest  myasthenia  :  in  others  it  is  not  unlike 
myotonia,  but  a  mistake  is  scarcely  possible.  The  occur- 
rence of  similar  attacks  in  more  than  one  member  of  the 
family  will  only  confirm  the  diagnosis.  The  absence  of 
such  a  history,  however,  will  not  by  any  means  negative  it. 

Prognosis, — So  far  as  we  know  at  present  no  patient  has 
died  of  this  disease.  Yet  it  must  be  remembered  that  the 
great  severity  of  some  of  the  attacks,  and  especially  the 
respiratory  and  cardiac  phenomena  in  these,  indicate  an 
element  of  danger  which  it  is 'wise  not  to  overlook.  Although 
in  some  cases,  up  to  a  certain  age,  the  attacks  may  show  a 
tendency  to  increase  in  severity  and  frequency,  the  general 
tendency  is  probably  towards  a  diminution  both  in  the 
number  and  duration  of  attacks. 

Treatment. — It  may  be  said  at  once  that  the  treatment 
of  this  disease  is  not  satisfactory.  Galvanism,  massage, 
and  various  drugs  have  been  tried,  with  no  effect  on  the 
attacks.  Dr.  Singer,  acting  on  the  supposition  that  the 
exciting  cause  of  an  attack  may  be  the  failure  to  remove 
the  toxic  products  of  metabolism  from  the  body,  attempted 
treatment  calculated  to  remove  these  products  by  diuresis. 
The  attempt  in  his  case  was  strikingly  successful.  He 
administered  large  doses  of  soda-water  and  imperial  drink, 
in  addition  to  the  ordinary  fluid  taken  during  meals,  and 
simultaneously  small  doses  of  acetate  of  potassium  and 
digitalis.  Previous  to  the  treatment  the  patient  had  been 
having  at  least  one  attack  every  week.  In  the  three  weeks 
during  which  he  was  under  this  treatment  he  had  no 
attacks.  Similarly  satisfactory  results  attended  the  resump- 
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tion  of  the  treatment  after  a  period  during  which  it  had 
been  stopped  and  the  attacks  had  recurred.  Buzzard,  how- 
ever, carrying  out  treatment  on  the  same  lines,  failed  to 
obtain  any  benefit  in  his  patients.  It  should  be  observed, 
however,  that  Buzzard^s  cases  were  distinctly  family  cases, 
and  therefore  presumably  had  the  tendency  to  attacks 
more  ingrained.  Singer's  case  was  an  isolated  one  with- 
out any  family  history  of  similar  attacks,  and  in  cases  of 
that  class  exhaustive  treatment  on  his  lines  is  certainly  to 
be  strongly  urged.  Of  course,  moderate  exercise,  simple 
food,  and  good  hygienic  conditions  are  most  desirable,  and, 
as  Singer  suggests,  an  occasional  Turkish  bath  may  be 
beneficial. 


TETANY 

Tetany,  or  tetanilla,  is  a  name  that  has  been  applied  to  a 
clinical  condition  which  is  characterised  by  contraction  of 
certain  muscles,  especially  the  muscles  of  the  extremities. 
These  contractions  have  been,  in  the  adult,  associated  with 
various  causal  or  exciting  conditions.  Especially  have 
they  been  present  after  removal  of  the  thyroid  gland, 
and  in  association  with  gastric  dilatation,  and  occasionally 
with  other  abnormal  abdominal  conditions.  They  have 
also  frequently  been  noted  during  lactation,  or  in  the 
puerperal  state.  With  those  conditions  as  they  occur  in 
the  adult,  we  are  not  particularly  concerned,  except  in  so 
far  as  they  may  indicate  the  cause  of  the  condition  in  these 
patients,  and  incidentally  throw  light  upon  the  nature  and 
etiology  of  the  condition  as  it  occurs  in  children.  The 
symptoms  of  tetany  in  children  are  present  nearly  always 
in  association  with  rickets.  Gastric  dilatation  is  frequently 
present,  possibly  the  result  of  fermentative  changes  which 
take  place  from  using  unsuitable  food.  Diarrhoea  is  also 
frequently  associated  with  the  condition,  and  laryngismus 
stridulus  is  not  uncommon.  A  distinction  has  been  unneces- 
sarily drawn  between  the  condition  which  we  know  as 
tetany,  and  the  so-called  carpo-pedal  contractions  which 
occur  characteristically  in  rickets.  But  the  distinction  is 
really  an  artificial  one,  and  there  is  little  doubt  that  tetany 
and  carpo-pedal  contractions  which  occur  in  rickets  are 
manifestations,  in  different  degrees,  of  an  identical  con- 
dition. 

Symptovis. — The  symptom  which  specially  characterises 
tetany  is  spasm,  especially  in  the  small  muscles  of  the 
hands  and  feet.     The  resulting  position  of  the  hand  is  one 
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ill  which  the  phalanges  aris  osteiidedj  but  in  whidi  flexion 
haa  taben  place  at  the  uietacarpo-plialangeal  joint.  The 
thtiiiib  is  usually  tamed  in  to  the  palm  of  the  hand,  so 
that  the  hand  is  drawn  up  into  the  so-called  "obstetrical 
poaition,"  the  position  which  the  aucoucheur  asauraea  in  the 
exercise  of  the  movemBiita  which  are  especially  associated 
with  his  work.  In  the  feet,  the  contraction  which  takes 
place  is  similarly  of  the  miiall   muscles  leading  to  flexion 


of  the  toes  into  the  sole.  As  regards  the  rest  of 
the  limbs,  it  may  be  generally  stated  that  the  jioaition 
assumed  is  one  of  extension.  And  when  the  spasm  affects 
the  trunk  muscles,  the  muscles  on  the  ventral  aspect  are 
contracted.  There  is  rarely  spasm  in  the  dorsal  muscles. 
Retention  of  urine  may  occur  from  spasm  of  the  sphincter 
of  the  bladder.  Spasm  may  also  occur  in  the  face  muscles, 
and  vaso-motor  phenomena,  redness  and  coldness,  and  even 
cedema,  of  the  extremities  may  show  themselves.  There 
18   a   curious   condition  of   mechanical  irritability  of  the 
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nerve  trunks.  This  is  especially  seen  in  the  facial  nerve 
in  many  cases,  and  is  known  as  "  Chvostek^s  sign."  This 
mechanical  irritability  may  also  show  itself  in  other  nerve- 
trunks,  but  it  is  not  constant.  There  is  a  curious  condition 
of  electrical  irritability  also,  this  being  characterised  by 
the  fact  that  the  opening  contractions,  and  especially  the 
anodal  opening  contractions,  are  in  excess  of  the  closing  con- 
tractions of  a  galvanic  circuit.  There  is  no  change  in  the 
reflexes. 

Pathology, — There  seems  to  bo  very  little  doubt,  looking 
at  the  occurrence  of  the  condition  in  adults  in  association 
with  removal  of  the  thyroid  gland,  and  with  gastric  or 
abdominal  disturbance,  that  the  phenomena  of  tetany  are 
the  results  of  some  form  of  intoxication.  It  is  probable 
that  the  part  affected  by  such  toxin  as  may  be  present  is 
the  lower  neuron.  Were  the  seat  of  the  iufection  at  a 
higher  level,  it  would  scarcely  be  likely  that  the  electric 
phenomena  to  which  reference  has  just  been  made  would  be 
present.  It  would  seem,  at  all  events  in  children,  as  if  the 
rachitic  condition  which  is  present,  interfered  with  the  de- 
velopment of  the  higher  centres  and  the  control  by  them  of 
the  lower  ones,  leading  to  the  unrestrained  activity  of  the 
latter — that  is,  that  we  have  in  tetany  a  condition  in  the 
nervous  system  similar  to  that  which  we  have  conceived  to 
be  present  in  that  system  in  connection  with  the  convulsions 
of  rickets,  a  condition  of  interference  with  development,  so 
that  the  higher  centres  have  not  developed  sufficiently  to 
control  the  lower  centres,  and  that  these  go  on  exercising 
their  reflex  and  automatic  actions  in  an  excessive  and  un- 
controlled degree.  The  morbid  changes,  slight  in  character, 
which  have  been  found  present  in  the  cells  of  the  anterior 
horns  of  the  spinal  cord,  indicating  interference  with  their 
structure  and  functions,  bear  out  such  a  view  as  is  here  ex- 
pressed of  the  pathology. 

The  diagiiosiH  of  the  condition,  when  one  is  familiar 
with  its  appearance,  is  not  by  any  means  difficult.  It  is 
hardly  possible  to  mistake  a  condition  such  as  this  for 
tetanus;  for  in  tetanus  we  have  the  condition  of  trismus 
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well  marked,  we  have  opisthotonos,  and  a  condition  gener- 
ally which  is  obviously  much  more  serious  and  threatening 
than  ever  the  condition  is  in  tetany.  As  has  already  been 
stated,, the  distinction  between  tetany  and  carpo-pedal  con- 
tractions seems  to  be  a  purely  artificial  one,  and  they  are 
to  be  regarded  as  probably  degrees  of  the  same  illness. 

Prognosis. — The  prognosis  in  tetany  is  good.  It  is  rarely 
that  death  supervenes— at  all  events  in  the  disease  as  it 
occurs  in  children.  Occasionally,  no  doubt,  the  condition 
of  rickets,  and  possibly  of  gastric  dilatation  and  the  in- 
testinal disorder  with  which  the  tetany  is  associated,  are 
sufficiently  severe  to  cause  great  impairment  of  health,  and 
perhaps  actually  to  interfere  with  life.  But  such  an  event 
is  rare,  and  in  spite  of  the  obscurity  of  the  disease,  and  the 
severe  condition  of  illness  which  may  sometimes  be  present, 
the  prognosis  in  tetany  is  by  no  means  bad. 

The  treatment  resolves  itself  into  the  treatment  of  the 
conditions  with  which  we  have  indicated  tetany  to  be 
associated.  Rickets,  of  course,  calls  for  good  hygienic 
regulation,  suitable  food  and  the  absence  of  anything 
likely  to  lead  to  fermentative  changes  in  the  stomach  or 
intestinal  canal.  The  gastric  condition  itself  must  be 
treated,  as  far  as  that  can  be  done  in  a  child,  by  means  of 
food  easily  digested  and  not  too  abundant.  It  may  be 
necessary  occasionally  to  wash  out  the  stomach.  It  may 
also  be  desirable  to  give  intestinal  antiseptics,  such  as  salol, 
or  grey  powder,  or  small  doses  of  calomel,  and  when  such 
treatment  as  this  has  been  carried  out,  the  symptoms  of 
tetany  may  be  trusted  to  disappear  entirely. 


MYASTHENIA 

Although  myasthenia  is  a  disease  which  affects  adults 
probably  far  more  frequently  than  children,  yet  certain 
cases  of  the  affection  have  been  described  in  young  adults, 
and  even  in  quite  young  children,  and  it  is  desirable  to 
set  out  briefly  the  main  features  of  the  condition.  The 
full  name,  which  is  given  to  it  by  Jolly,  is  myasthenia 
grams  j^seudo-paralytica,  but  this  is  usually  shortened  to 
myasthenia,  or  myasthenia  gravis.  It  is  characterised, 
broadly  speaking,  by  great  muscular  weakness,  affecting 
most  strikingly  the  muscles  which  are  supplied  from  the 
medulla  oblongata,  and  are,  therefore,  closely  related  to 
the  maintenance  of  the  vital  functions.  So  far,  no  definite 
changes  in  those  nervous  structures  from  which  the 
affected  muscles  are  supplied  have  been  found,  and  it  is 
interesting  to  note  that  so  long  ago  as  1877  Dr.  (now 
Sir  Samuel)  Wilks,  published  a  case  of  bulbar  paralysis 
without  any  anatomical  changes — a  case  which,  in  all 
probability,  is  to  be  regarded  as  the  earliest  case  of 
myasthenia  gravis  of  which  there  is  any  record.  Much 
interesting  and  important  work  on  the  subject  has  been 
recently  contributed  in  this  country  by  Dr.  Buzzard,  Dr. 
Edwin  Bramwell,  Dr.  Harry  Campbell,  and  others. 

Symptoms  and  clinical  histcyry, — The  first  sign  of  weak- 
ness in  this  disease  usually  occurs  in  the  levatores 
palpebrarum,  giving  rise  to  ptosis.  Sometimes  this  ptosis 
is  equal  on  the  two  sides ;  occasionally  it  is  more  marked 
on  one  side  than  on  the  other.  It  is  frequently  associated 
with  weakness  of  the  ocular  muscles,  and  the  effort  to  over- 
come the  ptosis  by  means  of  the  action  of  the  frontales 
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manifests  also  some  weakness  in  those  muscles.  In  order, 
therefore,  to  get  rid  of  the  effect  of  the  ptosis  and  enable 
him  to  see,  the  patient  throws  his  head  backwards,  and,  in 
doing  so,  is  confronted  by  weakness  of  the  neck  muscles, 
so  that  he  has  to  maintain  his  head  in  a  position  in  which 
it  is  almost  impossible  for  him  to  see  on  account  of  the 
drooping  of  the  eyelids.  Diplopia  of  varying  character  is 
often  present,  the  variation  in  its  character  depending  upon 
the  weakness  of  different  ocular  muscles.  And  this  weak- 
ness in  the  ocular  muscles  varies  very  much  at  different 
times,  there  being  days  on  which  a  patient  with  this 
affection  has  no  obvious  signs  of  weakness,  either  of  the 
external  ocular  muscles  or  of  the  levatores.  Nystagmoid 
movements  are  occasionally  present,  these  also  being  evi- 
dence of  weak  muscular  action.  Although  the  external 
ocular  muscles  are  so  frequently,  and  almost  constantly, 
affected,  it  is  extremely  rare  to  have  any  pupil  changes. 
Difficulty  in  masticating  is  also  frequently  present,  the 
masseter  muscles  especially  becoming  easily  tired,  and  the 
patient  not  uncommonly  during  eating  supporting  the 
lower  jaw  with  one  or  other  hand.  This  difficulty  in  masti- 
cating is  often  more  marked  in  the  later  part  of  the  day. 
The  muscles  about  the  mouth  are  also  weak,  so  that  there 
is  a  difficulty  in  whistling  or  in  blowing  out  a  candle. 
Dribbling  also  may  occur.  Swallowing  is  difficult,  fluids 
are  more  easily  taken  than  solids,  although  there  may  be 
occasional  regurgitation,  and  the  pharyngeal  reflex  is  often 
absent.  Palate  weakness  is  also  frequent,  giving  rise  to 
a  nasal  voice  and  inability  to  blow  out  the  cheeks.  The 
laryngeal  muscles  themselves  are  rarely  affected,  but  aching 
or  stiffness  in  the  tongue  is  frequently  complained  of,  and 
the  patient  may  be  unable  to  protrude  his  tongue  or  to 
move  it  freely  from  side  to  side.  One  very  striking  feature 
relating  to  the  weakness  of  those  structures  about  the  mouth 
or  connected  with  articulation  is  the  character  of  the 
speech.  When  the  patient  begins  to  speak  articulation 
may  be  clear,  and  the  voice  good.  As  he  proceeds,  the 
weakness  becomes  marked,  the  tone  becomes  lower,  a  nasal 
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character  is  imparted  to  the  articulation,  and  the  patient 
finally  becomes  both  breathless  and  voiceless. 

The  weakness  in  the  muscles  of  the  neck  has  already 
been  referred  to.  The  respiratory  muscles  are  also  affected, 
so  that  there  is  interference  with  the  amplitude  of  move- 
ments during  respiration.  There  is  dyspnoea  on  the 
slightest  exertion,  and,  as  has  already  been  said,  when  the 
patient  speaks  for  a  little  time  there  is  marked  breathless- 
ness,  associated  with  the  voicelessness  already  referred  to. 
This  dyspnoea  constitutes  an  element  of  considerable 
danger,  because  weakness  of  the  structures  which  are 
associated  with  breathing  gives  rise  to  actual  crises  of 
dyspnoea,  in  which  the  patient  may  die,  and  in  several  of 
the  cases  in  which  death  has  occurred  it  has  supervened 
apparently  as  the  result  of  an  acute  crisis  of  dyspnoea. 

Besides  the  trunk  muscles,  those  of  the  extremities  are 
also  affected.  Thus,  the  arms  may  become  very  easily  tired ; 
a  female  patient,  for  example,  finds  an  increasing  difficulty 
in  carrying  out  the  movements  which  are  necessary  for 
doing  her  hair  in  the  morning.  Similarly,  also,  a  house- 
painter  found  that  after  working  for  a  little  time  at  white- 
washing, with  his  arms  at  a  higher  level  than  his  head,  the 
arms  drooped,  and  it  was  impossible  to  get  them  up  to  the 
same  level.  The  hands,  also,  may  become  affected,  and  the 
handwriting  may  show  the  weakness  of  the  hand  muscles. 
In  the  lower  extremities  the  quadriceps  and  the  ilio-psoas 
group  seem  to  suffer  most.  Walking  far,  as  a  rule,  is  im- 
possible, and  the  patient  usually  becomes  tired  after  walking 
a  very  short  distance.  Going  up  more  than  a  few  steps  of 
stairs  is  quite  beyond  his  power,  and  a  sudden  giving  way 
of  the  legs,  causing  somewhat  severe  falls,  is  not  unusual. 

Such  are  the  broad  features  of  the  illness.  But  there 
are  various  conditions  which  exert  considerable  influence 
upon  the  myasthenic  weakness.  Thus,  emotional  conditions 
undoubtedly  intensify  the  weakness  in  a  very  material 
way.  Cold  in  some  cases  acts  similarly,  and  women 
affected  with  this  disease  are  always  worse  at  the  menstrual 
periods.      Persistence   in    a  movement    soon    exhausts   a 
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muscle,  yet  even  in  regard  to  this  point  it  must  be 
remembered  that  there  are  very  great  variations  in 
muscular  weakness,  and  that  a  movement  which  can  be 
repeated  only  two  or  three  times  on  one  occasion  can  be 
repeated  as  often  as  twenty  or  thirty  times  on  another. 
It  is  also  noteworthy  that  the  patient  is  frequently  very 
much  better  in  the  early  morning,  and  becomes  gradually 
worse  and  weaker  as  the  day  proceeds,  so  that  movements 
which  can  be  carried  out  with  ease  and  facility  in  the 
morning  are  quite  impossible  in  the  evening. 

The  electrical  reactions  in  a  case  of  myasthenia  are  of 
very  great  interest,  and  the  reaction  in  muscles  is 
characteristic.  It  is  found  that  after  repeated  stimulation 
by  a  faradic  current  the  response  becomes  more  and  more 
feeble,  so  that  in  time  it  disappears  entirely,  the  response 
to  the  constant  current  remaining.  Atrophy  of  muscles 
has  sometimes  been  present,  but  is  by  no  means  the  rule. 
The  reflexes  are  usually  very  active ;  but  in  some  cases, 
probably  those  in  which  the  weakness  has  reached  an 
extreme  degree,  it  has  been  possible  after  a  few  taps  to 
completely  exhaust  the  knee-jerk,  the  muscle  thus  reacting 
to  mechanical  stimulation  in  the  same  way  as  it  does  to 
stimulation  by  faradic  electricity. 

Etiology. — Males  and  females  are  found  to  suffer  with 
about  equal  frequency,  and  enough  cases  have  now  been 
published  to  permit  such  statistical  evidence  to  be  regarded 
as  approximately  accurate.  The  oldest  case  so  far  published 
IS  55,  the  youngest  12;  but  the  writer  has  a  patient  at 
present  under  his  care  apparently  suffering  from  this  con- 
dition who  is  only  8.  It  is  not  improbable  that  as  our  know- 
ledge and  observation  of  the  condition  extend,  the  limit  of 
age  may  be  increased  in  each  direction.  Occupation  seems 
to  have  little  connection  with  the  disease,  although  the 
majority  of  the  cases  described  have  occurred  in  manual 
workers.  In  many  instances  the  symptoms  have  followed 
some  acute  illness,  such  as  influenza,  scarlet  fever,  typhoid, 
severe  diarrhoea ;  and  pregnancy,  menstruation,  emotional 
strain,  cold  baths,  and  over-exertion  have  been  invoked  in 
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different  cases  as  exciting  causes.  In  some  instances  more 
than  one  member  of  a  family  has  suffered,  and  occasionally 
the  condition  has  been  superinduced  on  some  form  of  weak- 
ness already  existing,  such  as  lead  palsy.  More  than  this 
as  to  the  possible  etiology  it  is  impossible  to  say  at  present. 

Morbid  anatomy  and  pathology . — As  regards  morbid 
anatomy,  so  far,  the  cases  examined  have  shown  no  definite 
signs  of  change  in  the  nervous  structures  which  supply  the 
affected  muscles,  nor  have  the  muscles  themselves  shown 
any  material  alteration,  except  in  the  rare  cases  in  which 
a  slight  degree  of  atrophy  has  been  present.  In  a  few 
cases  enlargement  of  the  thymus  has  been  present,  and 
thymus  tumours  have  been  found  present  in  the  spleen. 
Multiple  tumours  have  also  been  found  in  certain  cases — 
sometimes  collections  of  lymphoid  tissue  in  muscles  them- 
selves. But  in  other  cases  equally  definite  from  the  clinical 
standpoint  no  such  change  has  been  discovered.  It  is  impos- 
sible to  say  what,  if  any,  relation  such  a  condition  has  to 
the  onset  of  the  disease,  but  it  is  possible  that  in  such 
tumours  or  collections  of  lymphoid  tissue  some  poison  is 
generated  which  has  a  toxic  effect  on  the  muscles  or  their 
nerve-terminations.  The  pathology  must,  therefore,  to  a 
certain  extent,  be  one  of  surmise.  It  would  certainly  seem 
as  if  feome  form  of  toxic  substance  were  produced  in  the 
body  itself,  possibly  as  a  result  of  muscular  contraction, 
which  poisons  the  motor  nerve  endings  in  the  muscles 
themselves,  or  which  perhaps  actually  poisons  the  muscle 
substance.  In  the  meantime  we  must  be  content  with 
clinical  observation  and  examination  of  all  organs  as  well  as 
careful  histological  and  possibly  chemical  examination  of  the 
blood.  So  far,  however,  these  means  of  investigation  have 
given  us  no  definite  clue  to  the  real  nature  of  the  disease. 

Diagnosis, — The  diagnosis  of  this  condition,  when  one 
has  become  familiar  with  the  type  of  disease,  is  not 
very  difficult.  Undoubtedly  the  closest  analogy  which  it 
offers  is  to  those  cases  of  nuclear  palsy  in  which  the  cells 
of  the  nuclei  related  to  the  bulbar  and  the  ocular  muscles 
undergo  gradual,  and,  in  time,  complete  wasting.    In  many 
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cases  it  may  be  impossible  to  say  to  which  class  of  cases  a 
given  ODe  belongs.  It  can  only  be  by  careful  and  repeated 
examination^  by  noticing  the  variation  in  the  conditions, 
and  by  recognising  the  associated  weakness  and  easy 
exhaustion  of  the  trunk  muscles  and  of  those  of  the 
extremities,  that  one  can  be  convinced  that  the  condition  is 
one  of  myasthenia,  and  not  of  nuclear  disease.  In  refer- 
ence to  diphtheritic  paralysis,  as  will  at  once  be  recognised, 
the  analogy  is  very  close.  Similar  structures  are  affected, 
they  are  affected  in  a  similar  way,  and  often  in  myasthenia 
the  onset  of  the  trouble  is  almost  as  rapid  as  it  is  in  diph- 
theritic paralysis.  In  the  latter  class  of  cases,  however, 
there  will  usually  be  the  history  of  sore  throat,  etc.,  to  go 
upon;  there  will  bo  the  absence  of  the  knee-jerk  usually,  as 
contrasted  with  its  activity  in  myasthenia,  and  there  will 
be  the  comparatively  early  clearing  up  of  the  condition 
under  appropriate  treatment.  Polio-encephalitis  of  a  chronic 
character,  which  is  really  the  degenerative  nuclear  palsy 
to  which  wo  have  referred  already,  may  also  simulate 
the  condition;  and  indeed  in  some  instances  it  will  be 
impossible  to  make  the  distinction.  An  acute  polio-en- 
cephalitis is  scarcely  likely  to  be  mistaken  for  myasthenia, 
the  onset  being  so  much  more  sudden.  Hysteria  is  a  name 
which  has  frequently  been  given  to  cases  of  myasthenia, 
and  the  curious  variation  in  the  condition,  especially  in  the 
early  stages,  when  the  patient  is  sometimes  apparently 
quite  well,  and  at  other  times,  even  in  the  same  day,  pro- 
foundly weak  and  ill,  may  seem  to  some  extent  to  justify 
the  mistake.  But  a  careful  examination  of  the  weakness 
of  muscles,  especially  the  weakness  of  ocular  muscles,  which 
it  is  almost  impossible  for  a  patient  to  simulate,  will  usually 
convince  one  that  the  condition  is  not  a  functional  one. 

Prognosis, — The  prognosis  in  this  disease  is  always  some- 
what gi»ve.  It  is,  no  doubt,  true  that  certain  patients 
remain  in  the  same  curiously  variable  condition  during 
many  years.  A  patient  was  recently  seen  with  very  marked 
ptosis,  almost  complete  paralysis  of  all  the  ocular  move- 
ments^ some  weakness  of  the  trunk  muscles,  and  also  of 


464  NERVOUS    DISEASES    OF   EARLY   LIFE 

the  extremities,  in  whom  the  condition  had  been  present, 
with  very  little  change,  except  such  variations  as  we  have 
alluded  to  as  incidental  to  the  disease,  during  so  long  a 
period  as  14  years.  Yet  in  other  cases  there  is  very  little 
doubt  that  the  disease  is  a  much  more  serious  one,  and 
much  more  rapidly  progressive,  and  may  lead  to  sudden 
and  somewhat  unexpected  death.  A  patient  was  recently 
seen  whose  first  symptoms  occurred  so  recently  as  six 
months  ago.  She  had  become  extremely  weak  and  died  of 
respiratory  failure.  The  danger  usually  lies  in  an  affection 
of  the  respiratory  apparatus,  and  patients  have  frequently 
died  from  what  may  be  described  as  "  respiratory  crises." 
In  one  instance  a  patient  was  admitted  to  hospital  one 
afternoon  at  3  o'clock.  She  became  suddenly  dyspnoeic 
about  eight,  tracheotomy  was  performed,  without  affording 
her  very  much  relief,  and  she  died  at  two  o'clock  in  the 
morning.  These  sudden  and  ominous  changes  in  a  patient 
apparently  well  a  few  hours  before,  stamp  the  disease  as 
one  to  be  looked  upon  always  as  possibly  serious.  Yet  in 
some  cases  recovery  apparently  takes  place,  and  it  is 
possible  that  this  is  occasionally  permanent. 

Treatment. — Treatment,  so  far,  has  not  resulted  in  any 
modification  of  the  disease.  There  is  no  doubt  that 
strychnia,  especially  if  given  hypodermically,  has  a  good 
influence.  Thyroid  treatment  and  various  other  forms  of 
treatment  by  organic  extracts  liave  been  tried  without  any 
benefit;  and  in  the  meantime  all  that  we  can  say  in  regard 
to  treatment  is,  that  it  must  be  carried  out  on  general 
principles — good  food,  fresh  air,  absence  of  exhausting, 
tiring,  disturbing  conditions,  and  the  use  of  drugs  like 
strychnia.  The  food  should  be  liquid  or  semi-solid,  and 
the  use  of  a  tube  for  feeding  should  never  be  resorted  to, 
for  in  some  cases  in  which  it  has  been  used  sudden  death 
has  followed  almost  at  once.  The  presence  of  collections 
of  lymphoid  tissue  in  different  parts  of  the  body  suggests  a 
possible  pathology,  as  already  stated.  It  also  suggests 
that,  should  it  be  found  that  such  tissue  is  in  some  way 
related  to  the  disease,  perhaps  as  the  source  of  a  muscle 
poison,  it  ma-y  be  possible  to  find  an  antitoxin  for  it. 
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History. — Some  years  ago  it  was  the  custom  to  describe 
what  we  now  know  as  cases  of  muscular  dystrophy,  in 
several  varieties  as  cases  of  myopathy.  The  most  striking 
and  most  familiar  variety  was  that  known  as  pseudo- 
hypertrophic paralysis.  The  next  most  frequent  was  the 
so-called  idiopathic  muscular  atrophy ;  and  a  third  variety 
was  described  which  was  known  as  the  facio-scapulo- 
hnmeral,  or  Landouzy-De jerine  variety.  All  those  varieties 
were  characterised  by  the  occurrence  of  a  diseased  con- 
dition in  the  muscles,  leading  to  their  disability.  It  was 
supposed  to  be  unassociated  with  any  disease  of  the  spinal 
cord  or  the  nervous  system,  and  its  origin  was  obscure. 
It  is  now  considered  more  convenient  to  describe  the 
disease  under  the  name  of  "  muscular  dystrophy,^'  as  it 
indicates  the  essential  nature,  at  all  events  so  far  as  we 
know  at  present,  of  the  disease,  and  it  does  not  tie  us 
down  to  a  description  of  types  which  are  by  no  means 
definite,  even  in  the  same  family.  The  so-called  pseudo- 
hypertrophic variety  has  been  recognised  under  this 
name  ever  since  its  graphic  description  by  Duchenne. 
Its  features  were  muscular  weakness,  associated  with 
enlargement  of  the  muscles,  sometimes  a  few,  some- 
times many,  and  atrophy  of  others.  The  most  note- 
worthy addition  to  our  knowledge,  after  Duchenne's 
description  of  these  cases,  was  in  the  important  lec- 
ture of  Gowers  on  pseudo- hypertrophic  paralysis. 
In  this  a  full  description  of  the  disease  was  given, 
numerous  clinical  observations  and  important  facts  were 
detailed,  and  all  that  was  known  regarding  its  pathological 
anatomy  was  clearly  set  out.     In  this  lecture,  also,  Gowers 
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clearly  recognised  that  hypertrophy,  or  seeming  hyper- 
trophy, and  atrophy  may  be  combined  in  different  propor- 
tions, and  that  there  are  cases  which  connect  the  two 
extreme  conditions  of  enlargement  of  many  mnscles  and 
wasting  in  all.  In  this  we  get,  as  it  were,  a  glimpse  of  the 
group  which  Erb  afterwards  clearly  outlined  under  the 
name  of  the  juvenile  form  of  progressive  muscular  atrophy. 
This  form  was  characterised  by  its  occurrence  in  young 
people  under  the  age  of  20,  and  by  the  fact  that  there  was 
enlargement  of  certain  muscles,  with  wasting,  especially  of 
those  about  the  shoulders.  From  a  consideration  of  the 
characters  and  histories  of  these  cases,  Erb  concluded  that 
the  three  varieties — his  own  juvenile  form,  or  idiopathic 
atrophy,  a  form  described  by  Leyden,  in  which  the  here- 
ditary  tendency  was  strikingly  marked,  and  pseudo-hyper- 
trophic  paralysis — were  but  examples  of  one  condition,  for 
which  he  proposed  the  name  that  now  threatens  to  become 
general,  dystrophia  muscularis  progressiva.  The  next  step 
in  the  evolution  of  our  knowledge  of  this  interesting  affec- 
tion came  from  Landouzy  and  Dejerine,  who,  in  1885, 
published  an  exhaustive  paper  on  what  they  called 
myopathie  atrophique.  It  described  observations  on  an 
exceedingly  interesting  group,  the  essential  characteristics 
of  which  were  widespread  muscular  atrophy,  commencing 
in  the  face,  without  any  hypertrophy.  These  cases  were 
really  identical  with  a  disease  which  had  been  described 
by  Duchenne  under  the  name  of  atrophie  mtisculaire  pro- 
gressive de  Venfance,  Duchenne,  however,  was  under  the 
impression  that  those  cases  described  by  him  with  wasting 
of  the  muscles  of  the  face  as  well  as  of  the  limbs,  and 
a  tendency  to  occur  in  several  members  of  a  family,  were 
identical  with  progressive  muscular  atrophy  as  it  occurred 
in  adults.  Landouzy  and  Dejerine,  however,  completed 
Duchenne's  original  description  by  discovering  from  post- 
mortem examination  that  the  disease  did  not  depend  upon, 
and  was  not  associated  with,  changes  in  the  spinal  cord — 
that  it  was,  in  short,  a  muscular  affection  without  any 
detectable  nervous  lesion.     They  therefore  regarded  the 


MUSCULAR  DYSTROPHY  467 

condition  as  one  of  myopathy ;  but  relying  upon  the  com- 
mencement in  the  face  and  the  absence  of  hypertrophy, 
they  looked  upon  the  variety  as  a  distinct  and  separate 
one,  refusing  to  recognise  the  essential  identity  of  these 
cases  with  those  described  by  Erb,  in  spite  of  the  fact  that 
in  one  of  their  quoted  cases  the  face  was  not  affected,  and 
considerable  enlargement  of  the  calves,  if  it  was  not 
present  at  the  time,  had  been  a  few  years  before.  The 
most  important  later  contribution  to  the  literature  of  this 
disease  is  again  the  work  of  Erb.  In  this  he  submits  to 
examination  numerous  clinical  records  of  cases  of  different 
kinds  of  myopathy,  and  makes  it  clear  by  observations  on 
cases  of  different  types  amongst  members  of  the  same 
family,  by  the  description  of  cases  which  form  distinct 
connecting  links  between  the  different  varieties,  and 
finally,  by  observations  on  the  histological  conditions  in 
the  affected  muscles,  that  all  the  varieties  to  which  we 
have  referred — pseudo-hypertrophic  paralysis,  the  here- 
ditary form  described  by  Leyden,  the  juvenile  form  of 
idiopathic  atrophy  of  Erb,  and  the  Landouzy-Dejerine 
type,  identical  with  the  atrophie  musculaire  progressive  de 
Venfaiice  of  Duchenne — are  essentially  examples  of  the 
same  disease. 

Clinical  condition, — In  spite  of  the  fact  that  the  division 
into  varieties  is  by  no  means  a  satisfactory  one,  and  is,  per- 
haps, somewhat  unnatural,  it  is  most  convenient  to  describe 
this  disease,  to  some  extent  at  least,  under  different  types. 
Undoubtedly  the  most  common,  the  most  characteristic, 
and  the  most  striking  type  is  that  known  as  pseudo-hyper- 
trophic paralysis.  In  this  variety  of  the  disease  the  onset 
usually  occurs  in  early  life.  It  is  noticed,  for  example, 
that  a  child  becomes  a  little  less  smart  and  quick  in  walk- 
ing than  usual,  that  there  is  a  tendency  to  assume  a  mode 
of  progression  in  which  the  heels  are  not  brought  down  to 
the  ground,  and  that  walking  upstairs  becomes  extremely 
difficult,  while  the  ability  to  walk,  or  even  run  downstairs, 
is  still  retained.  Associated  with  this  there  is  frequently 
noted  a  difiiculty  in  rising  from  a  chair,  especially  from  a 
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very  low  cliair,  and  this  difficulty  is  seen  at  its  ^eatest  i 
the  child  attempts  to  rise  from  the  floor.  If  a  patieiit 
suffering  in  this  way  is  carefully  examined,  it  is  uaually 
fonnd  that  the  apparent  muscular  coudition  is  very  much 
better  than  one  would  be  led  to  suppose  from  the  obvious 
muscular  weakness.  The  lower  limbs  are  usually  well 
developed  ami  firm  ;  the-  calves,  however,  are  found  to  | 


unusually  hard,  and  are  frequently  enlarged.  Associated 
with  this  enlargement  of  the  calfj  there  is  frequently  u 
slight  degree  of  talipes  equinus,  the  result  of  decay  of 
muscular  fibre  and  its  replacement  by  fibrous  tissue,  and 
the  contraction  to  which  such  a  modification  gives  rise. 
The  thigh  is  usually  fairly  well  developed,  but  on  careful 
examination  will  usually  be  recognised  as  being  thinner 
and  smaller,  especially  having  regard  tu  the  bulk  of  the 
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calf.  At  this  stage  the  knee-jerk  may  be  present.  It  is 
not  invariably  present,  but  it  is  by  no  means  invariably 
absent,  as  has  been  stated.  As  a  matter  of  fact,  the 
presence,  or  the  climinotion,  or  the  absence,  will  depend 
upon  the  degree  to  which  the  vastus  internus  is  involved 
in  the  muscular  disease.  As  regards  the  trunk,  the  muscles 
about  the  pdvis  ami  ba<.'k  have  usually  become  somewhat 


weak.  As  a  consequence  of  this,  there  is  marked  lordosis, 
the  shouldera  are  thrown  very  far  back,  so  that  a  line 
dropped  from  the  shoulder-blade  perpendicularly  falls  well 
behind  the  hips.  The  muscles  about  the  shoulder-blades 
are  altered.  They  may  be  wasted,  but  it  is  more  frequent 
at  such  an  early  stage  as  this  to  find  a  certain  degree  of 
enlargement,  especially  of  the  infraspinatus.  And  Gowers 
has  stated  that,  next  to  the  calf  muscles,  the  infraspinati 
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are  most  generally  enlarged.  It  may  be  found,  also,  that 
there  is  some  enlargement  of  the  deltoid.  The  pectorals 
are  usually  small,  the  latissimus  dorsi  may  be  exceedingly 
small,  or  almost  undetectable.  It  has  been  said  that  it  is 
sometimes  congenitally  absent.  Tlie  upper  arm  muscles 
are  small  and  weak;  the  forearm  may  be  firm  and  fairly 
strong.     In   some   cases,   however,   the    nnusual    firmness 


suggests  a  similar  condition  of  pseudo-liypeptrophy  to  that 
present  in  the  calves.  It  is  very  rare  to  have  the  small 
muscles  of  the  hand  affected,  although  the  writer  has 
known  a  definite  degree  of  enlargement  to  occur  in  the 
first  dorsal  interosseous  muscle.  This  enlargement,  in  the 
case  referred  to,  was  associated  with  considerable  enlarge- 
ment also  of  the  tongue ;  but  the  tongue  is  enlarged  in 
other  cases  apart  altogether  from  any  change  in  the  small 
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rauscles  of  the  hand.     Wasting  of  the  small  muscles  of  the 
hand  is  rare,  but  does  occur  in  this  disease. 

Such,  then,  is  a  case  of  ordinary  paeudo -hypertrophic 
paralysis  as  it  occurs  in  its  most  frequent  form,  and  in  a 
child.  But  it  rauet  be  remembered  that  the  disease  is  one 
which  is  by  no  means  confined  to  children ;  and  although 
it  most  frequently  does  occur  in  early  life,  it  does  not  neces- 


sarily begin  at  that  time.  There  is  undoubtedly  a  con- 
siderable number  of  cases  in  which  the  disease  does  not  begin 
until  after  the  age  of  puberty.  It  has  been  stated  that 
there  is  always  some  defect  in  walking  in  such  cases,  dating 
from  early  life.  This  is  not  the  case;  and,  as  illustrating 
the  extreme  degrees  in  which  the  disease  may  occur,  two 
cases  may  be  mentioned  that  were  long  under  observation. 
One  was  that  of  a  man  who,  when  first  seen,  was  aged  4d 
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years.  In  every  typical  aspect  lie  was  a  case  of  pseudo- 
hypertrophic paralysis,  with  a  feeble  walk,  siight  talipes 
equiniis,  lordosis,  enlarged  calves,  and  some  enlargement 
about  the  infraspinatus  and  the  deltoid,  and  weakness  of  the 
pectorales  and  latissimiis  dorai.    This  patient  had  been  able 


Pigs.  60  to  M.— Tlipao  SguFee  illiistrnte  the  su<^L-esaivo  nttitudea 
asBumed  in  riging  from  the  grnnod  by  a  patitnt  siifforin^  (rom 
rauflcnlar  dystrophy  (ijseudo-hypertrophio  type),  ^mm  photo- 
gmpba  kiodiy  lent  by  Dr.  J.  H.  Crocker. 

to  get  about  all  his  life.  He  had  never  been  able  to  run, 
and  from  his  earliest  childhood  had  walked,  according  to 
hia  brother's  account,  in  exactly  the  way  in  which  he  did 
when  first  seen.  This  patient  lived  for  ten  years,  and 
dui'ing  those  ten  years,  when  he  was  under  frequent  obser- 
vation, he  did  not  alter  in  any.  material  respect.  The 
other  extreme  case  was  that  of  a  man  who  was  first  seen 
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when  he  was  aged  20  years.  He  came  on  account  of  diffi- 
culty in  walking,  which  had  been  increasing  for  over  a  year. 
When  he  came  first,  he  walked  with  his  shoulders  well 
thrown  back,  very  marked  lordosis,  some  degree  of  talipes 
equinus,  and  great  feebleness.  He  was  unable  to  get  up 
from  the  floor,  and  had  great  difficulty  in  even  getting  up 
from  his  chair.  The  history  was  that  he  had  been  a  perfectly 
healthy,  strong  man  all  his  life  until  a  year  before.  Not  only 
had  he  been  able  to  walk  and  run  like  other  people,  but  he 
had  actually  been  an  athlete,  and  had  won  prizes  for  racing. 
The  disease,  unfortunately,  progressed  very  rapidly,  and, 
after  a  short  time,  led  to  complete  inability  to  walk.  He 
has  now  been,  for  five  years,  completely  bedridden,  the 
condition  of  helplessness  having  supervened  within  three 
years  of  the  onset  of  the  first  symptoms  of  his  illness. 

Such  cases  as  these  show  the  extreme  variation  both  in 
the  progress  of  the  disease  and  the  curiously  dissimilar 
conditions  attending  its  onset  as  well  as  its  progress,  and 
they  have  been  related  in  order  to  emphasise  the  fact  that 
although  the  great  majority  of  cases  of  pseudo-hyper- 
trophic  paralysis,  recognisable  as  such,  occur  in  children, 
yet  adults  are  by  no  means  exempt,  and  that  the  disease 
sometimes  actually  commences  after  adult  life  has  been 
attained. 

Idiopathic    Muscular    Atrophy. 

Although,  as  has  been  already  stated,  these  types  of 
muscular  dystrophy  are  by  no  means  definite,  it  may  be 
well  to  mention  the  salient  points  of  cases  in  which  the 
atrophy  is  the  predominant  feature,  cases  which  differ  but 
little  in  their  mode  of  onset  from  cases  of  pseudo-hyper- 
trophic  paralysis,  yet  which  commence  more  frequently  in 
young  adult  life.  They  are  characterised  by  the  same 
weakness,  the  same  difficulty  in  walking,  especially  the 
similar  difficulty  in  going  upstairs,  with  the  ease  and 
facility  in  descending.  And  they  differ  chiefly  in  the  fact 
that  in  the  majority  of  cases  no  enlargement  of  muscles  is 
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present^  but  in  most  there  is  wasting  of  nearly  all^  and 
especially  of  those  which  have  to  do  with  locomotion.  The 
thighs  and  the  legs  may  be  exceedingly  small  and  thin. 
Even,  however,  when  the  calves  are  small  there  is  a  hard- 
ness about  them  which  is  almost  characteristic.  The 
muscles  about  the  shoulders  are  also  wasted,  and  so  are 
those  of  the  upper  limbs.  The  pectorals  are  exceedingly 
small,  and  so  is  thelatissimus  dorsi,  which  may  actually  be 
absent.  As  a  rule,  such  cases  are  not  so  rapid  in  their 
progress  towards  complete  paralysis  as  are  cases  of  pseudo- 
hypertrophic paralysis.  Yet  that  the  diseases  are  essen- 
tially the  same  is  shown  by  the  fact  that  cases  which  may 
be  at  one  time  described  as  cases  of  pseudo-hypertrophic 
paralysis,  at  a  later  stage  may  show  all  the  signs  of  the 
idiopathic  variety,  and  that  in  the  same  family  cases  of  the 
two  different  varieties  may  occur. 

The  juvenile  fype  of  Erb,  so  far  as  it  follows  a  definite 
clinical  course,  is  characterised  by  the  occurrence  of 
wasting,  especially  about  the  muscles  of  the  shoulder 
girdle,  occurring  in  a  young  adult  otherwise  healthy. 
This  wasting  about  the  shoulders  may  be  unassociated 
at  first  with  any  affection  of  the  pelvic  girdle  or  of  the 
legs.  As  a  rule,  however,  after  the  atrophy  about  the 
shoulders  has  become  marked,  weakness  and  atrophy  in 
the  lower  limbs  frequently  occur.  Enlargement  of  muscles, 
so-called  hypertrophy,  in  this  variety  is  not  a  marked 
feature.  Occasionally,  however,  it  is  present,  especially  in 
the  deltoid  and  in  the  infraspinatus;  and  there  maybe  that 
curious  disproportion  already  referred  to  in  considering 
pseudo-hypertrophic  paralysis,  between  the  small  size  of 
the  upper  arm  and  the  well-developed  firm  character  of  the 
forearm.  There  is  very  little  doubt  that  the  affection  of 
the  face  frequently  occurs  in  association  with  this  weakness 
about  the  shoulders,  and  although  Landouzy  and  Dejerine 
have  described  the  so-called  facio-acapulo-humeral  type  as 
being  characterised  by  the  commencement  of  weakness  in 
the  muscles  of  the  face,  it  is  scarcely  to  be  doubted  that  the 
affection  of  the  face  may  be  superadded  to  a  pre-existing 
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affection  of  the  shoulder  girdle.  So  far  as  the  facial 
affection  is  concerned,  it  consists  essentially  of  weakness 
of  the  orbicularis  palpebrarum  and  of  the  orbicularis  oris, 


Via.  65. — Muscular  dyatrophy.  Face  in  the  Landouzy- Doji-rioB 
typ«,  showing  weakn^as  of  the  orbiculan>a  paJpebraruiii  and 
orbicolaria  oris.     From  a,  photograph  by  Dr.  Collier. 

SO  that  the  patient  is  quite  unable  to  completely  close  his 
eyes,  and  is  also  unable  to  pucker  up  the  month  so  as  to 
whistle,  or  blow  out  a  candle. 

There  is  no  doubt  that  the  so-called  juvenile  type  of  Erb, 
which,  as  just  stated,  essentially  consists  in  wasting   of 
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muscles  about  tlie  shoulder  girdle,  exists  in  patients  who 
have  no  affection  of  the  face  at  all.     It  is  also,  we  believe, 


the  ease  that  the  affection  of  the  face  may  be  superadded  to 
an  affection  of  the  shoulder  fi;irdle — that  is,  that  tlie  shoulder- 
girdle  muscles  may  be  first  affected  and  the  facia)  muscles 
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subsequently  suffer.  But  it  is  also  probable  that  certain  cases 
of  so-called  double  facial  paralysis  which  have  been  found 
in    early  life,  and   which  have   been   characterised  by  a 


Km.  lit. — Wiisviilar  Jyatrophy.     Lnndumy-Di-jerii 
murtuj  liirdoais  itml  wasting,  taput-iiilly  aUivi:  ana  twiriA-  Knt-es 
and  ttbovo  t'lbuHB. 

groiUial  onset  of  weakness  of  the  urbicularis  [lalpebrarum 
and  orbicularis  oris,  are  really  cases  of  myopathy,  in  which 
in  an  early  stage  only  an  affection  of  the  face  is  obvious, 
to  which  may  subsequently  be  superadded  eoiue  aSectiun  of 
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the  muscles  around  the  shoulder  girdle.  The  clinical  con-  " 
dition  in  all  those  diseases  is  almost  sufficiently  indicated 
by  what  has  already  Leeii  stated.  The  weakness  of  the 
muscles,  apparently  proportionate  to  their  size  in  the 
cases  in  which  atrophy  is  distinct,  and  disproportionate  to 
their  bulk  when  there  is  pseudo-hypertrophy  present ;  the 
absence  of  fibrillary  twitchings,  the  diminution  or  sup- 
pression of  reflexes,  are  points  which  are  thoroughly  dis- 


tinctive of  the  condition.  The  response  of  the  muscles  to 
electrical  currents  is  diminished,  but  there  is  no  character- 
istic reaction  of  degeneration.  Contractures  frequently  take 
place,  as  has  already  been  stated,  on  account  of  the  sub- 
stitution of  fibrous  tissue  for  muscular  tissue.  Tiie  organic 
reflexes  are  never  affected,  and  sensation  remains  unim- 
paired, even  when  the  muscular  weakness  has  gone  on  to 
an  extreme  degree. 

Mental  state. — There  seems  to  be   no   constant  mental 
change  associated  with  the  muscular  weakness.     There  is 
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very  little  doubt  that  many  patients  suffering  from  pseudo- 
hypertrophic paralysis  are  very  backward  mentally,  and 
are  almost  imbecile.  It  has  been  stated  that  this  may 
depend  upon  the  absence  of  the  ordinary  advantages  of 
education  and  of  association  with  children  of  the  same 
age;  but  in  many  cases  the  mental  weakness  is  far  too 
extreme  to  be  accounted  for  in  this  way.  In  other  cases 
the  patient  may  be  bright  and  sensible ;  but  it  must  be 
confessed  that  in  the  majority  of  cases  of  pseudo-hyper- 
trophic  paralysis,  especially  when  the  disease  dates  from 
quite  early  life,  the  mental  condition  is  one  of  considerable 
backwardness.  In  the  other  varieties  of  the  disease, 
especially  in  those  in  which  the  onset  occurs  in  early  adult 
life,  the  mental  condition  is  quite  unaffected. 

Course  of  the  disease. — In  the  vast  majority  of  cases 
the  weakness  of  muscles  gradually  progresses  until  a  con- 
dition of  complete  helplessness  is  reached.  In  some  cases, 
undoubtedly,  the  progress  is  exceedingly  slow,  and  in 
such  a  case  as  that  related  above,  of  the  man  who  first 
came  under  observation  at  the  age  of  45,  it  would  almost 
seem  as  if  the  disease  had  been  quite  at  a  standstill  for 
very  many  years.  No  doubt  the  same  is  true  in  a  less 
degree  of  other  cases — that  is,  that  the  progress  is  exceed- 
ingly slow,  so  slow,  indeed,  as  to  be  almost  imperceptible. 
But  these  exceptional  conditions,  although  they  may 
possibly  encourage  a  more  hopeful  prognosis  if  any 
tendency  to  an  extremely  slow  progress  has  been  present, 
do  not  affect  the  general  rule  that  the  progress  is  steady 
towards  complete  helplessness.  In  many  instances  while 
the  legs  still  remain  fairly  strong  and  vigorous  the  patient 
becomes  unable  to  walk  on  account  of  the  talipes  equinus 
which  the  contraction  of  the  calf  muscles  sets  up.  In  some 
cases  of  this  nature  it  has  been  possible,  by  means  of 
tenotomy,  to  so  restore  the  condition  of  the  lower  limbs 
that  locomotion,  which  had  become  impossible,  was  re- 
established. This,  of  course,  must  be  of  somewhat  unusual 
occurrence ;  but  it  is  a  fact  to  be  borne  in  mind,  and  may 
be  especially  helpful  in  reference  to  the  cases  in  which  the 
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deformity  caused  by  contractures  of  muscles  may  seem  to 
be  out  of  proportion  to  the  weakness  of  the  limbs,  as 
suggesting  that  correction  of  the  deformity  may,  for  a 
time  at  least,  restore  the  usefulness  of  the  limbs. 

Etiology. — One  thing  stands  out  very  clearly  with  refer- 
ence to  the  etiology  of  this  condition — that  is,  that  in  so 
many  cases  it  is  a  family  disease,  transmitted  from  one 
generation  to  another,  and  frequently  affecting  several 
members  of  the  same  family.  But  there  seems  very  little 
doubt  that  it  does  occasionally  arise  either  as  an  isolated 
condition  or  as  affecting  more  than  one  member  in  a 
family  in  which  no  trace  of  any  hereditary  weakness  can  be 
discovered.  It  is  difficult  to  know  whether  consanguinity 
of  parents  plays  any  part  in  the  etiology.  The  writer  has 
known,  through  the  kindness  of  Sir  William  Gowers,  a 
family  of  ten,  nine  of  whom  were  affected  with  the  disease. 
The  parents  were  double  first  cousins,  i,e,  two  brothers  had 
married  two  sisters,  and  the  son  of  one  marriage  had 
married  the  daughter  of  the  other ;  and  they  were  in  such 
a  social  position  that  it  was  possible  to  trace  the  family 
history  back  through  several  generations,  and  no  trace  of  any 
similar  illness  could  be  discovered.  Such  a  fact  is  of  great 
significance.  One  curious  point  in  reference  to  the  disease 
is  that  it  so  much  more  frequently  affects  males  than 
females.  Females  by  no  means  escape,  but  the  incidence 
of  the  disease  is  certainly  much  greater  amongst  males. 
Yet,  in  spite  of  this  fact,  the  transmission  of  the  disease  is 
frequently  through  a  female  who  herself  has  shown  no 
signs  of  it.  Thus,  in  a  family  of  three — two  males  and  one 
female — the  two  brothers  were  affected,  buf  the  sister 
escaped.  She  married,  however,  and  had  a  family  of  three 
two  of  whom  were  affected  with  pseudo-hypertrophic 
paralysis.  The  broad  fact  in  reference  to  the  etiology  of  the 
disease  seems  to  be  that  there  is  inherited  in  those  who  suffer 
from  it  some  condition,  apparently  of  the  muscular  tissue 
itself,  which  leads  to  its  early  decay  and  perhaps  its  death 
What  relation  this  disease  of  the  muscles  has  to  the  nervous 
system,  or  whether  it  has  any  such  relation,  is  still  uncertain. 
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Morbid  anatomy. — In  the  few  cases  in  which  opportunity 
for  examination  of  the  central  nervous  system  has  been 
offered  no  change  which  can  be  brought  into  definite  rela- 
tion with  the  disease  has  been  found  in  the  spinal,  cord  or 
in  the  nerves.  It  is,  however,  conceivable  that  the  methods 
either  now  in  use  or  which  may  afterwards  be  devised 
may  reveal  some  change.  The  only  histological  change 
which  has  been  discovered  so  far  is  the  change  in  the 
muscles.  The  change  essentially  consists  in  a  wasting  of 
muscular  fibre  and  its  replacement  by  fibrous  and  fatty 
tissue.  The  muscle-fibres  themselves  seem  to  be  altered, 
but  no  change  so  far  has  been  found  in  the  muscle-spindles. 
It  may  be — as  Gowers  has  suggested — that  the  disease  is 
essentially  one  of  the  embryonic  muscular  tissue ;  that  the 
muscle  is,  so  to  speak,  in  an  undeveloped  condition — in  a 
condition  in  which  it  cannot  undergo  development,  but  in 
which  it  changes  and  atrophies,  and  is  replaced  by  fibrous 
tissue.  Certain  changes  have  been  described  in  the  spinal 
cord,  such  as  the  presence  of  caviti-es  and  fissures;  and  it 
is  possible  that  these  changes  may  have  some  bearing  upon 
the  etiology  of  the  condition,  as  showing  in  the  nervous 
system  a  tendency  similar  to  that  which  is  present  in  the 
muscular  tissue,  namely,  towards  the  persistence  of  an 
embryonic  condition.  But  any  definite  relation  of  such 
changes  in  the  cord  to  the  muscular  condition  has  not  been 
demonstrated. 

Diagnosis. — The  diagnosis  of  this  disease,  when  one  is 
familiar  with  the  different  varieties  and  the  different  forms 
in  which  it  occurs,  does  not,  as  a  rule,  present  any  very 
great  difficulties.  The  absence  of  fibrillary  twitchings,  the 
rarity  with  which  the  small  muscles  of  the  hand  become 
affected,  and  the  age  at  which  it  usually  occurs,  sufficiently 
distinguish  it  from  the  progressive  muscular  atrophy  due  to 
degeneration  of  the  spinal  cord.  The  presence  also  of  a 
history  of  a  similar  condition  occurring  in  more  than  one 
member  of  the  same  family — a  by  no  means  uncommon 
experience — will  also  be  another  point  to  distinguish  it 
from  the  condition  just  referred  to.      In  some  instances  a 

31 
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doubt  has  arisen  as  to  whether  a  patient  suffering  from 
muscular  dystrophy  might  not  be  the  subject  of  an  affection 
of  the  spinal  column  leading  to  pressure  upon  the  spinal 
cord  aiyi  giving  rise  to  paraplegia.  This  doubt  could  only 
arise  in  those  somewhat  unusual  cases  in  which  the  angular 
curvature  associated  with  caries  of  the  spine  is  not  distinct. 
But  the  history  of  the  onset,  the  limitation  of  the  weakness 
to  the  lower  limbs,  the  common  affection  at  least  to  a  slight 
degree  of  the  sphincters,  the  state  of  the  reflexes,  and  the 
possible  association  of  some  degree  of  anaesthesia  in  pressure 
paraplegia  will  be  sufficient  usually  to  enable  the  distinc- 
tion to  be  made.  Peripheral  neuritis  is  scarcely  to  be  mis- 
taken for  this  disease,  the  tenderness  of  the  nerve-trunks 
and  the  history  of  some  toxic  condition  being  usually  suffi- 
cient to  set  one  upon  the  right  track.  One  condition  has 
been  met  with  which  closely  simulated  pseudo-hypertrophic 
paralysis  in  a  child.  The  child  came  under  observation  on 
account  of  a  certain  amount  of  difficulty  in  walking,  which 
had  come  on  slowly  and  graduaUy  in  the  previous  few 
weeks.  There  was  no  pain,  no  enlargement  of  muscles, 
and  no  wasting.  The  muscles  also  all  responded  quite 
readily  to  the  faradic  current.  But  when  the  boy  was  put 
on  the  floor  he  got  up  in  what  we  recognise  as  the  charac- 
teristic method  which  a  patient  assumes  who  is  suffering 
from  pseudo-hypertrophic  paralysis  (see  Figs.  60  to  64).  This 
little  boy  died  some  weeks  later  from  tubercular  meningitis, 
and  he  was  found  to  have  double  hip- joint  disease  of  tuber- 
culous origin.  It  is  very  interesting  that  such  an  inter- 
ference with  both  hip- joints  should  have  given  rise  to  an 
assumption  of  the  curious  attitudes  in  getting  up  from  the 
floor  with  which  most  of  us  are  familiar,  and  which  are  so 
constant  in  pseudo-hypertrophic  paralysis  as  almost  to  be 
regarded  as  characteristic. 

Prognosis. — The  prognosis  of  this  disease  is  essentially 
bad.  There  is  no  likelihood  of  any  recovery  being  effected, 
and  it  is  only  too  probable  that  the  progress*  will  be 
steadily  downwards.  Yet  the  occurrence  of  such  a  case  as 
has  already  been  alluded  to  more  than  once,  rare  as  it  may 
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be,  shows  that  a  downward  progress  is  not  invariable. 
There  is,  however,  very  little  doubt  that  in  practically  all 
the  cases  the  tendency  is  for  the  muscular  weakness  to 
become  greater  and  greater  and  to  become  more  and  more 
widespread.  Of  course,  in  a  man  who  has  been  strong  and 
well  up  to  early  adult  life  the  danger  of  complications, 
pulmonary  and  otherwise,  must  be  much  less  than  in  a 
child  in  whom  the  muscular  weakness  dates  from  quite 
early  life. 

Treatment. — From  what  has  already  been  said  it  will  be 
obvious  that  treatment  is  not  likely  to  be  of  very  much 
avail.  Fresh  air,  good  food,  and  an  encouragement  to  get 
about  so  long  as  it  is  at  all  possible,  are  really  the  only 
measures  that  suggest  themselves  as  likely  to  minimise  the 
danger  and  the  discomforts  of  such  an  illness.  Various 
organic  extracts — thyroid,  thymus,  pituitary,  and  others — 
have  been  tried,  but  so  far  without  any  good  effect.  Gym- 
nastic exercises,  also  massage  and  electrical  treatment, 
although  they  may  to  a  certain  extent  nourish  the  muscles, 
and  keep  up  their  ability  to  act  longer  than  would  other- 
wise be  the  case,  seem  to  be  quite  ineffective  in  modifying 
the  progress  of  the  disease. 
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The  variety  of  muscular  atrophy  to  which  this  name  has 
been  applied  was  described  almost  simultaneously  by 
Charcot  and  Marie  in  France,  and  by  Tooth  in  this  country 
in  1886.  A  very  important  contribution  to  the  symptom- 
atology and  general  characteristics  of  the  disease,  both 
clinical  and  pathological,  was  made  by  Hoffmann  three 
years  later,  under  the  designation  of  "  Neurotische  Muskel- 
atrophic.'^  Ormerod,  Sachs,  Siemerling,  and  others  have 
also  written,  on  the  same  subject,  and  the  disease  has 
gradually  acquired  more  definite  outlines,  although  neither 
in  its  symptomatology  nor  in  its  morbid  anatomy  and 
etiology  is  it  yet  quite  as  definite  as  it  is  likely  to  become. 
Nor  are  its  relations  quite  clear  on  the  one  hand  to  cases  of 
myopathy,  and  on  the  other  hand  to  cases  of  muscular 
atrophy  dependent  upon  nervous  disease. 

The  disease  is  essentially  one  of  children  and  young 
adults,  and  is  characterised  by  the  early  affection  of  the 
peroneal  group  of  muscles.  From  them  the  affection  may 
spread  so  as  to  involve  the  anterior  tibial  group  and 
frequently  in  a  slighter  degree  the  calf  muscles.  It  is 
nearly  always  symmetrical,  although  the  affection  may 
be  slightly  less  severe  in  one  leg  than  in  the  other.  At 
this  stage  a  patient  suffering  from  the  disease  may  present 
a  condition  in  other  respects  quite  normal,  but  the  leg 
below  the  knee  is  much  wasted,  the  movements  of  the  toes 
and  at  the  ankle,  especially  those  of  dorsiflexion  and 
eversion,  may  be  extremely  slight  or  altogether  absent,  and 
no  response  to  a  faradic  current  of  even  painful  intensity 
can  be  evoked.  In  short,  the  leg  below  the  knee  has  more 
the  character  of  a  rigid  stilt  than  of  a  freely  movable  limb. 
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At  this  stage  no  other  phenomenon  may  be  present.  The 
thigh  may  be  well  developed — may  indeed  ajijiear  to  be 
immensely  large  and  full,  the  muscles  respond  to  a  weak 
fai-adif  current,  and  the  knee-jerk  may  be  active,  The 
part  which  iisiually  suffers  next  in  order  is  thi'  bull  of  the 


thumb,  and  the  wasting  here  is  of  the  same  character  us 
that  below  the  knee.  This  may  in  turn  spread  so  as  to 
involve  the  forearm  muscles,  and  the  picture  presented  at 
this  stage  is  one  in  which  wasting  of  the  muscles  below  the 
knees   and  below  the  elbows  is  the  chief  characteristic. 


iSG 
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The  wasting  is,  of  course,  associated  with  much  loss  of 
power.  The  weakness  and  wasting  may  subsequently 
spread  so  as  to  involve  the  thighs,  the  upper  arms,  aud 
even  the  pelvic  and  shoulder  girdle  muscles,  and  the 
wasting  usually  occurs  in  the  same  way,  viz.  a  gradual 


disappearance  of  the  muscular  fibres  and  a  gradual  ex- 
tinction of  the  faradic  contractility.  There  is  never  any 
hypertrophy  of  muscles,  and  fibrillary  twitching  is  frequent 
but  not  constant.  The  facial  muscles  do  not  suffer.  From 
the  nature  of  the  disease  it  can  be  undei-stood  that  the 
occurrence  of  deformities  is  common.     Double  club  foot  is 
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especially  apt  to  occur,  and  it  ma;  be  said  that  tbc  presence 
of  acquired  double  talipes  varus  should  always  suggest  this 
form  of  muscular  atrophy.  Some  impairment  of  sensibility 
has  been  described  in  certain  cases,  especially  in  the  legs, 
but  this  is  certainly  not  constant. 


Fio.  71.—"  Peroneal  typt- "  <if  nnucular  atrophy.  From  Hoffmuin'a 
niticle  on  "Neumtiache  MuHkulatTOphia  "  in  the  'Arcbiv  ffir 
PBycliiatrie,'  vol.  xx,  shuwing  wasting  and  deformity. 

The  course  of  the  disease  ia  very  variable.  In  some 
cases  it  reaches  a  stage  at  which  there  is  marked  wasting 
of  both  legs  below  the  kuoe,  and  some  wasting  of  the 
hands,  and  then  it  ceases  to  advance  apparently  for  a  long 
time — sometimes  several  years.  In  some  instances  the 
arrest  of  the  disease  seems  to  be  permanent,  in  others  it 
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seems  to  make  a  fresh  start  after  a  period  of  quiescence 
and  then  the  progress  if  slow  is  usually  steady.  In  other 
cases  there  is  a  more  or  less  gradual  increase  in  the  affec- 
tion, both  in  the  extent  of  the  disease  and  in  the  intensity 
^vith  which  it  affects  different  muscles.  But  it  must  alwavs 
be  remembered  that  arrest  may  take  place  at  any  stage, 
although  it  cannot  be  said  that  it  is  to  be  expected. 

The  etiology  and  pathology  of  the  condition  are  very 
obscure.  It  is  undoubtedly  a  family  disease,  frequently 
affecting  several  members  of  the  same  family  and  in  several 
successive  generations  yet  apparently  not  transmitted  in 
the  female  line  especially.  But,  as  in  all  family  diseases, 
isolated  cases  are  frequently  met  with,  occurring  in  a  family 
otherwise  untainted.  The  relation  of  the  onset  of  the 
symptoms  to  any  preceding  illness  is  not  constant.  Some- 
times the  first  symptoms  are  manifested  after  an  acute  ill- 
ness such  as  measles  ;  in  other  cases  the  occurrence  of  the 
early  symptoms  does  not  seem  to  be  determined  by  any 
special  exciting  cause. 

Morbid  anatomy. — In  the  affected  muscles  the  wasting 
is  a  simple  atrophy  and  a  replacement  of  the  bulky  muscu- 
lar tissue  by  the  less  voluminous  fibrous  tissue.  There  is 
no  change  other  than  this  in  the  muscular  fibres — no  hyper- 
trophy of  any  or  such  a  condition  as  is  found  in  muscular 
dystrophy.  A  degenerative  neuritis  has  been  described  in 
the  related  nerves,  the  sclerotic  changes  have  also  been 
found  in  the  posterior  columns  of  the  spinal  cord.  Slighter 
changes  have  also  been  described  in  the  lateral  columns, 
but  the  relation  of  these  changes  to  the  disease  is  extremely 
obscure.  It  may  indeed  be  stated  that  the  disease  is  one 
of  the  most  obscure,  according  to  our  present  knowledge, 
and  one  of  the  most  anomalous,  with  which  we  have  to  deal. 

The  diagnosis  is  not  very  difficult  when  one  really  grasps 
the  main  facts  in  the  history  and  the  peculiar  distribution 
of  the  paralysis.  The  gradual  onset  distinguishes  it  from 
acute  infantile  paralysis.  It  offers  many  points  of  resem- 
blance to  progressive  muscular  atrophy — the  wasting, 
fibrillary  twitching,  etc. — but  the  age  of  onset,  the  distri- 
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bution  of  the  atrophy>  and  the  resulting  deformities  are 
sufficient  as  a  rule  to  distinguish  it.  "  With  myopathic 
diseases  or  muscular  dystrophies  it  has  much  in  common ; 
and  it  is  not  impossible  that  subsequent  investigation  may 
indicate  an  even  closer  relationship  than  is  at  present 
obvious.  Yet  the  distribution  of  the  wasting,  the  frequent 
presence  of  fibrillary  twitching,  and  the  affection  of  the 
small  muscles  of  the  hand  are  points  of  definite  difference 
from  any  of  the  varieties  of  muscular  dystrophy  which  are 
known.  Peripheral  neuritis  from  alcohol  or  arsenic  offers 
many  points  of  resemblance ;  but  the  history  of  the  illness, 
the  age  of  the  patient,  and .  the  absence  of  those  poisons 
will  be  sufficient  as  a  rule  to  mark  the  distinction. 

The  prognosis  is  necessarily  bad  so  far  as  any  hope  of 
complete  cure  is  concerned.  Yet  it  is  not  uncommon  to 
find  a  case  in  which  the  disease  advances  to  a  certain  point 
and  is  then  arrested — perhaps  permanently;  In  some 
cases  the  arrest,  however,  is  not  permanent,  and  in  most 
the  progress  of  the  morbid  process  is  slow  but  steady.  It 
cannot  be  asserted  that  any  treatment  so  far  tried  has  been 
effective  in  any  striking  degree — namely,  massage,  galvan- 
ism, and  various  hydropathic  measures,  which  have  all  been 
well  tried.  Massage  and  galvanism  have  seemed  in  some 
cases  to  have  a  definitely  beneficial  effect.  Drugs,  unfortu- 
nately, are  not  very  effective.  Strychnine — especially  if 
given  hypoderniically — has  seemed  in  some  cases  to  do 
good. 
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AFFECTIONS 

There  are  various  diseased  conditions  of  joints  which 
give  rise  to  immobility  of  the  related  limb  or  part  of  a 
limb,  closely  simulating  paralysis  which  results  from  disease 
of  the  nervous  system.  Attention  has  already  been  directed 
to  paralysis  arising  in  connection  with  caries  of  the  spine ; 
but  although  this  disease  frequently  commences  with  a 
change  in  the  intervertebral  joints,  the  cause  of  the  para- 
lysis in  such  a  condition  is  the  effect  directly  produced  upon 
nervous  structures  by  the  inflammatory  results  of  the 
disease  in  the  bone.  So  that  this  paralysis  must  not  be 
regarded  as  of  the  nature  of  immobility  connected  with 
joint  disease.  In  other  conditions,  however,  to  which 
reference  is  about  to  be  made,  the  joint  condition  which 
gives  rise  to  the  immobility  is  not  associated  necessarily 
with  any  diseased  condition  of  the  nervous  system. 

Occasionally  it  happens  that  in  acute  hip- joint  disease, 
especially  if  the  affection  is  bilateral,  a  condition  of  difficulty 
in  moving  may  be  induced,  which  closely  simulates  the 
difficulty  present  almost  characteristically  in  the  condition 
of  pseudo-hypertrophic  paralysis.  Thus,  in  one  such  case, 
the  patient  was  a  boy  admitted  to  hospital  on  account  of 
difficulty  in  walking  and  in  getting  up  from  the  ground  or 
from  a  chair.  He  walked  slowly  and  deliberately,  balanc- 
ing himself  first  on  one  foot  and  slowly  swinging  forward 
the  other,  resting  in  turn  upon  that,  and  swinging  the 
other  one  forward  in  its  turn.  There  was  also  a  certain 
degree  of  lordosis  present,  and  when  it  is  stated  that  in 
rising  from  the  floor  he  assumed  all  the  varied  attitudes 
which  characterise  the  attempts  of  a  patient  with  pseudo- 
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hypertrophic  paralysis  going  through  the  same  movements, 
it  can  be  seen  how  closely  the  whole  condition  simulated 
that  met  with  in  pseudo-hypertrophic  paralysis.  The  case 
presented  great  difficulty  in  diagnosis  for  some  weeks, 
until  undoubted  symptoms  of  tubercular  meningitis  declared 
themselves,  and  at  the  post-inortem  examination  both  hip- 
joints  were  found  to  be  in  a  state  of  acute  tuberculous 
inflammation.  This  case  is  related  as  being  an  extreme 
example  of  diseases  of  joints  simulating  conditions  of 
paralysis.  The  disability  produced  by  the  diseased  joints 
resulted,  apparently,  in  an  impairment  of  the  function  of 
structures  which  are  intimately  connected  with  mobility. 
An  affection  of  a  single  joint  may  produce  a  similar  con- 
dition in  one  leg,  and  the  possibility  of  such  an  explanation 
in  any  obscure  case  of  apparent  paralysis  should  always 
be  borne  in  mind.  In  the  case  to  which  reference  has 
just  been  made,  the  normal  reaction  of  the  muscles  to  a 
faradic  current  and  the  recent  onset  of  the  weakness  were 
the  factors  which  made  it  possible  to  exclude  the  diagnosis 
of  pseudo-hypertrophic  paralysis. 

Occasionally  a  child  is  brought  to  hospital  on  account  of 
difficulty  in  moving  the  leg.  Examination  reveals  con- 
siderable swelling  and  pain  in  one  hip  or  in  one  knee,  the 
condition  being  really  the  result  of  an  attack  of  acute 
rheumatism.  Occasionally  the  same  condition  affects  the 
shoulder,  and  a  similar  state  of  apparent  paralysis  is  pro- 
duced in  the  arm.  It  also  sometimes  happens  that  a 
rheumatic  affection  of  the  cervical  spine  may  be  mistaken 
for  cervical  caries,  and  the  writer  has  known  a  case  in 
which  a  rigid  support  was  actually  ordered  for  a  child, 
but  before  the  support  had  arrived  the  acute  inflammatory 
condition,  which  was  really  the  result  of  rheumatism,  had 
entirely  disappeared.  In  all  such  rheumatic  cases  the 
joint  affection  is,  as  a  rule,  quickly  removed  by  treatment. 
Occasionally,  however,  although  such  an  experience  is 
more  common  in  adult  life,  the  onset  of  weakness  and  pain 
in  the  arm  is  more  gradual,  is  accompanied  with  feverish- 
ness,  and  does  not  clear  away  with  anti-rheumatic  remedies. 
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In  such  a  condition  we  are  dealing  with  an  arthritis, 
obscure  in  origin,  which  we  vaguely,  however,  characterise 
as  gouty  or  rheumatic.  Occasionally  the  patient  does  not 
seek  advice  until  considerable  adhesions  have  taken  place, 
and  then  he  is  found  to  have  a  weak  arm,  with  limited  and 
restricted  movement  and  considerable  muscular  wasting, 
affecting  especially  the  deltoid,  but  involving  also  all  the 
muscles  about  the  shoulder,  and  including  the  biceps  and 
triceps.  Examination  of  the  joint  by  fixing  the  scapula 
with  one  hand  on  the  shoulder,  while  the  other  is  employed 
to  move  the  arm  away  from  the  side  and  to  rotate  the 
head  of  the  humerus  in  its  cavity,  reveals  the  presence  of 
adhesions  of  some  strength,  and  the  true  nature  of  the 
condition  becomes  obvious.  In  some  cases  the  nerve- 
sheaths  are  involved  in  the  inflammation,  and  a  condition 
of  brachial  neuritis  is  established. 

It  must,  however,  also  be  remembered  that  such  ad- 
hesions as  are  here  described  are  especially  apt  to  occur 
in  the  shoulder  of  the  affected  side  in  cases  of  hemiplegia, 
— especially,  as  has  been  pointed  out  by  Dr.  Hughlings 
Jackson,  in  cases  of  left  hemiplegia — and  the  mistake 
must  not  be  made  of  regarding  the  arthritic  condition  as 
the  only  one  in  such  cases. 

The  diagnosis  of  such  a  condition  is  suflBciently  con- 
sidered in  describing  it.  It  may  at  first  sight  resemble  a 
condition  of  anterior  poliomyelitis,  but  the  history  will 
help  to  exclude  this,  and  the  fixation  at  the  shoulder, 
contrasted  with  the  undue  mobility  in  anterior  polio- 
myelitis, will  be  sufficient  to  mark  the  difference.  The 
normal  reaction  of  the  muscles  also  to  faradism  is  in  marked 
contrast  to  the  great  impairment  or  actual  loss  of  faradic 
reaction  in  anterior  poliomyelitis. 

The  prognmis,  especially  in  young  subjects,  is  quite 
favourable,  and  if  the  condition  is  recognised  early,  before 
the  adhesions  are  fairly  fixed,  recovery  may  be  rapid  if 
proper  treatment  be  adopted. 

The  treatment  may  be  considered  as  of  two  parts:  (1) 
treatment  in  the  early  stage,  and  (2)  treatment  later,  when 
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the  adhesions  are  formed  and  the  joint  is  fixed.  In  the 
early  stage,  hot  sponging  and  douching  locally,  and  the 
use  of  small  doses  of  mercury  internally  (e.  g.  gr.  j  of  blue 
pill  thrice  daily)  are  the  lines  of  treatment  found  to  be 
most  successful.  Massage  and  passive  movements  are  also 
useful,  although  it  is  possible  to  do  harm  at  this  stage  by 
the  too  energetic  use  of  such  measures.  Gentle  movements, 
hot  applications,  and  the  use  of  mercury  at  this  stage  com- 
prise all  the  measures  necessary.  In  the  later  stage  attempts 
must  be  made  to  get  rid  of  the  adhesions.  In  most  cases 
massage  and  passive  movements  are  sufficient  for  this.  The 
use  of  the  constant  current  also  seems  to  help,  possibly  by 
infl.uencing  the  nerves  of  the  brachial  plexus,  the  sheaths 
of  which  are  frequently  involved  secondarily  to  the  joint 
affection.  Occasionally  in  severe  cases  it  is  necessary  to 
give  gas  and  forcibly  break  down  the  adhesions.  In  such 
cases  the  after-treatment  by  means  of  massage  and  passive 
movement  is  at  first  difficult  to  carry  out  because  of  the 
pain,  but  they  must  be  persisted  with,  and  the  result,  as  a 
rule,  is  quite  satisfactory,  so  far  as  the  mobility  of  the  limb 
and  the  restoration  of  its  function  are  concerned. 

In  another  condition  of  joint  deformity  a  peculiarity  of 
gait  and  appearance  arises  which  is  such  as  to  lead  to 
occasional  mistakes  in  diagnosis.  The  writer  has  known 
the  condition  of  congenital  hip  dislocation  more  than  once 
diagnosed  as  pseudo-hypertrophic  paralysis.  And  when 
the  peculiarity  in  the  walk,  the  lordosis,  and  the  deformity 
are  considered,  it  will  be  acknowledged  that  even  a  good 
observer  may  occasionally  fall  into  this  error.  Whatever 
may  be  the  conditions  determining  congenital  hip  disloca- 
tion, a  case  of  this  character  comes  before  us  on  account  of 
the  peculiarity  in  walking,  or  the  malposition  in  standing, 
or  the  unusual  degree  of  tiredness  attending  either  act. 
As  the  patient  walks,  there  is  a  roll  or  lurch  from  one  side 
to  the  other,  usually  more  distinct  to  one  side,  for  the 
deformity  is  rarely  equal  on  the  two  sides.  Examination 
reveals  an  undue  mobility  at  the  hip-joint,  and  it  is  usually 
found  that  the  head  of  the  femur  seems  to  slip  from  the 
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acetabulum  on  to  the  dorsum  of  the  ilium.  Occasionallj" 
the  slipping  ia  oti  to  the  iscbium ;  but  whether  it  ia  on  to 
the  iliurn  or  the  ischium,  it  resuItB  in  a  shortening  of  the 
limb,  and  a  consequent  impairment  of  that  uniformity  in 


gait  which  is  the  rule  in  the  norma!  pel-son.  When  the 
patient  stands  there  is  a  tilting  of  the  pelvis  and  a  con- 
sequent lordosis  which,  still  more  than  the  gait,  suggest 
paeu  do -hypertrophic  paralysis  (Fig.  72). 

The  diagnasis  of  such  a  condition  is  not  always  easy.  The 
points  of  most  importance  which   seem   to  distinguiah  it 
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from  pseudo-hypertropliic  para-ljsis  are — the  normal  L-un- 
dition  and  bulk  of  the  muscles  and  tlie  absolutely  normal 
reaction  of  those  to  faradism,  and  the  natural  condition  of 
the  reflexes. 

The  prognonifi,  as  re^rda  life,  is  of  course  good,  and  there 
is  no  likelihood  of  the  lameness  and  difficulty  with  loco- 
motion becoming  worse. 


The  treatment  is  a  matter  for  the  surgeon,  but  the  writer 
was  much  struck  a  few  years  ago  in  discussing  this  subject 
with  an  extremely  intelligent  medical  man  (who  himself 
suffered  from  the  condition,  and  who  had  seen  the  results 
obtained  on  the  Continent  by  various  forms  of  surgical 
treatment),  by  his  remark  that  he  was  very  glad  his  parents 
had  had  no  operative  measures  tried  in  his  case. 

The  condition  of  coxa  vara  should  be  referred  to,  especi- 
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ally  in  reference  to  congenital  hip  dislocation.  This  con- 
dition is  dependent  upon  a  rachitic  twisting  of  the  neck  of 
the  femur.  It  may  be  unilateral,  but  is  more  frequently 
bilateral.  It  results  in  an  undue  mobility  of  the  joint  in 
certain  directions.  Eversion  and  abduction  are,  as  a  rule, 
much  more  extensive  than  normal.  So  is  adduction.  In- 
verson  is  often  impossible  to  any  degree,  although  excep- 
tionally the  natural  attitude  assumed  is  one  of  inward 
rotation. 

In  many  cases  it  is  exceedingly  diflBcult  to  make  the  dis- 
tinction between  coxa  vara  and  congenital  hip  dislocation. 
In'the  latter,  the  mobility  of  the  head  of  the  femur  and  the 
descent  of  the  trochanter  on  traction  are  points  which  help 
in  diagnosis.  But  frequently  the  help  of  the  X  rays  is 
necessary  to  allow  of  a  definite  decision  being  arrived  at. 
The  gait  may  closely  simulate  that  in  congenital  hip  dislo- 
cation, and  that,  as  has  been  stated,  may  strongly  suggest 
pseudo-hypertrophic  paralysis.  But  the  great  mobility  of 
the  limb  at*  the  hip-joint  in  coxa  vara,  and  the  compara- 
tively slight  lordosis,  are  points  which  help  in  distinguishing 
it  from  congenital  hip  dislocation. 

It  will  be  recognised  that  various  other  conditions  of 
inOammation  or  of  other  changes  in  or  near  joints,  such  as 
periosteal  haemorrhages  in  scurvy  rickets,  etc.,  may  give  rise 
to  immobility  as  a  protective  measuie,  and  such  immobility 
may  be  easily  mistaken  for  some  form  of  paralysis,  especi- 
ally as  muscular  wasting  may  be  marked  in  these  conditions. 
In  such  cases,  however,  the  recognition  of  the  change,  how- 
ever slight,  in  the  joints  or  bone,  and  the  normal  reactions 
of  the  muscles  and  the  unaltered  reflexes  will  help  to  reveal 
the  true  nature  of  the  case,  and  sharply  distinguish  it  from 
any  condition  resulting  from  a  lesion  of  the  nervous 
system. 


FUNCTIONAL    PAEAPLEGIA 

It  is  not  uncommon  to  find  a  child — usually  after  an 
illness  of  a  more  or  less  indefinite  character — suffering 
from  a  condition  in  which  inability  to  stand  or  walk  is 
complained  of.  Sometimes  this  loss  of  power  is  not  com- 
plete. The  patient  is  able  to  stand,  but  to  stand  only 
unsteadily ;  and  an  attempt  to  walk  is  characterised  not  so 
much  by  unsteadiness  as  by  a  curious  waviness  in  the  line 
of  progression,  which  recalls  somewhat  the  skater's  pro- 
gress rather  than  that  of  the  ordinary  walker.  In  the 
former  class  of  cases  the  condition  is  one  of  great  limpness 
or  flaccidity.  On  attempting  to  raise  the  child  on  to  her 
feet  she  seems  to  slip  through  one's  hands  in  a  manner 
which  recalls  a  similar  flabbiness  met  with  in  patients 
suffering  from  muscular  dystrophy.  If  she  is  got  upon 
her  feet  they  fail  to  afford  her  any  support,  and  if  left 
alone  she  may  collapse  in  a  heap  on  the  floor.  In  the  second 
class  the  disability  varies.  Sometimes  the  walk  is  of 
the  wavy  character  already  mentioned ;  sometimes  one 
foot  is  dragged,  sometimes  both,  but  in  a  manner  which  is 
usually  either  a  gross  exaggeration  of  the  ordinary  spastic 
gait  of  organic  disease  or  which  is  strikingly  different 
from  any  gait  met  with  in  organic  paralysis,  or  which 
offers  a  distinct  resemblance  to  such  different  types  as 
locomotor  ataxy  and  paralysis  agitans.  The  deep  reflexes 
in  such  cases  are  active — sometimes  very  active  ;  true 
ankle  clonus  is  never  present,  and  the  plantar  reflex  is 
often  not  to  be  obtained.  If  it  is  present,  however,  it  is 
flexor  in  type.  Occasionally  difficulty- in  seeing  may  be 
complained  of.  There  may  also  be  a  tendency  to  retention 
of  urine,  which   is  much  increased  should  a  catheter  be 
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unfortuuately  used,  and  there  is  ofcasionally,  although  not 
so  frequently  as  in  similar  conditions  in  adults,  a  degree  of 
hemi-anEBsthesia  and  so-called  "stocking"  and  "glove" 
anaeathesia,  i.e.  anaesthesia  of  the  distribution  which  the 
names  suggest. 

Such  a  condition  of  functional  paraplegia  may  be  present 
as  early  as  5  years  of  age.  It  is  most  likely  to  be  met 
with,  however,  between  8  and  12,  and  it  may  occur  later. 


Etiology  and  pathology. — It  is  not  easy  to  account  for 
the  onset  of  the  condition.  As  has  already  been  stated,  it 
is  usually  the  sequel  to  an  illness,  usually  of  an  indefinite 
character,  and  it  scarcely  ever  occurs  except  in  cliildren 
who  are  over-indulged  and  treated  generally  in  a  way 
which  is  likely  to  aggravate  any  morbid  mental  tendency 
which  may  be  preeent.  That  there  is  any  actual  structural 
change  underlying  these  manifestations  is  almost  incredible, 
especially  when  the  rapid  result  of  treatment  to  be  presently 
referred  to  is  considered. 
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Diagnosis, — There  is  no  condition  more  difficult  to  diag- 
nose unless  one's  eyes  are  open  to  the  possibility  of  its 
occurrence.  The  diagnosis  is  rendered  particularly  difficult 
in  some  cases  in  which  the  initial  illness  has  been  a  sore 
throat.  The  possibility  of  diphtheritic  paralysis  in  any 
such  case  must  be  considered,  but  the  activity  of  the 
reflexes,  the  absence  of  squinting  or  of  difficulty  in  swallow- 
ing will  usually  be  sufficient  to  negative  such  a  view.  The 
writer  has  also  known  such  cases  to  be  mistaken  for  spinal 
caries,  giving  rise  to  paraplegia.  Yet  the  absence  of 
ankle  clonus  and  of  extensor  plantar  responses  is  usually 
enough  to  render  such  a  view  untenable,  especially  if  the 
paraplegia  be  severe ;  and  the  absence  of  any  rigidity  of  the 
spinal  column,  and  of  any  angular  curvature  is  conclusive. 
When  the  gait  is  of  the  rolling  character  already  described 
the  possibility  of  cerebellar  tumour  has  to  be  considered. 
Yet  the  absence  of  severe  headache,  of  vomiting  and  of 
optic  neuritis  makes  such  a  view  highly  improbable.  And 
in  any  such  case  it  has  to  be  remembered  that  the  diag- 
nosis must  be  arrived  at  by  a  process  of  excluding  all 
possible  organic  disease,  a  course  fraught  with  much 
difficulty.  For  it  is  one  of  the  most  important  things  to 
remember  that  in  the  enrly  stages  of  organic  disease  of 
the  nervous  system,  e.g.  tubercular  meningitis  and  even 
cerebral  tumour,  it  is  not  unusual  to  find  these  so-called 
functional  symptoms  among  the  early  phenomena  of  the 
disease.  So  that  one  has  to  be  careful  in  diagnosing 
functional  paraplegia,  lest  its  possible  significance  as  an 
early  sign  of  organic  change  should  be  ignored.  Yet  in 
many  instances  it  is  undoubtedly  a  purely  functional 
condition  undetermined  by  any  structural  change,  and 
offering  a  most  favourable  field  for  a  considerable  thera- 
peutic success. 

Prognosis. — The  prognosis  is,  of  course,  good.  When  the 
condition  is  simple,  cure  is  certain,  and  often  gratifyingly 
quick.  In  other  cases  it  is  slower,  but  in  all  it  is  ultimately 
complete.  It  should,  however,  be  borne  in  mind  that  such 
functional  manifestations  occurring  at  an  early  age  stamp 
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the  child  as  neurotic  in  the  highest  degree  and  endow  its 
future  with  a  certain  amount  of  anxiety. 

Treatment, — If  such  a  patient  can  be  removed  from  its 
usually  too  indulgent  and  comfortable  environment,  the 
treatment  is  easy  and  the  result  certain.  Admission  to  a 
nursing  home  or  hospital,  where  its  nurses  are  kind  but 
firm,  and  where  appropriate  treatment  can  be  used  is  by 
far  the  most  satisfactory  way.  When  treatment  has  to  be 
carried  out  at  home  the  result  is  never  certain,  and  is 
always  delayed.  One  sometimes  has  to  resort  to  the  ex- 
pedient of  advising  the  mother  to  go  away  for  a  holiday. 
In  one  case  which  the  writer  saw,  this  course  resulted  in  a 
complete  cure  of  the  child  before  the  mother's  return. 
The  line  of  treatment  to  be  adopted  is  by  means  of  faradic 
stimulation  to  the  limbs,  and,  by  measures  calculated  to 
improve  the  child's  nutrition,  to  overcome  whatever  resist- 
ance there  may  be  in  the  nervous  structures  to  the  trans- 
mission of  voluntary  impulses.  No  doubt  such  treatment 
has  some  physical  effect.  It  is  probable,  however,  that 
the  suggestion  which  it  conveys  to  the  child's  imagination 
is  also  an  effective  part  of  its  action,  and  any  adjuncts 
which  may  intensify  this  effect  are  desirable. 
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382 

claw-hand  in,  382 

deep  refiexes  in,  384 

—  —  diagnosis  of,  389 

etiology  of,  385 

gait  in,  381 

glycosuria  in,  384 

hereditary    cerebellar    ataxy, 

and,  384 
knee-jerks  in,  381,  384 
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Friedreich's  ataxy^  lateral  curvature 

in,  384 

mental  change  in,  881 

nystagmus  in,  384 

optic  atrophy  in,  384 

pathology  and  morbid  anat- 
omy of,  386 

pes  cavus  in,  382, 383 

prognosis  in,  390 

pupils  in,  384 

sphincters  in,  384 

symptoms  of,  380 

treatment  of,  390 

Frontal  lobe,  lesion  of,  175 
Functional     paraplegia,    497     (see 

Paraplegia,  functional) 

Ganglia,  basal  lesions  of,  186 
General  paralysis,  juvenile,  321  (see 

Paralysis) 
Giddiness  in  brain  tumour,  172 

—  in  epilepsy,  310 

GiUes  de  la  Tourette's  disease,  276 

Gliomatosis,  431 

GUosis,  431 

Glycosuria  in  Friedreich's  ataxy,  384 

Granulations,  grey  meningeal,  16 

Gummatous  meningitis,  44 

Gyrus  fomicatus,  lesions  of.  181 

Habit  spasm,  273 
Hsematoma  of  dura  mater,  47 

—  in  obstetrical  paralysis,  378 
Hsemorrhage  on  brain  in  still-birth, 

98 
Hallucinations  in  chorea,  236 
Hands  in  achondroplasia,  342 
Headache  in  intra-cranial  tumour 

treatment  of,  212 
Heart,  affection  of,  in  diphtheritic 

paralysis,  439,  440 

—  lesions  in  chorea,  237 

—  symptoms  in  chorea,  236 
Hemiansesthesia  in  tumour,  204 
Hemianopia  in  infantile  hemiplegia, 

66 

—  in  hydrocephalus,  142 


Hemianopia  in  tumour,  198 

Hemiataxy  in  tumour,  204 

Hemiathetosis  and  infantile  hemi- 
plegia, 81 

Hemichorea  and  infantile  hemi- 
plegia, 81 

Hemicrania,  diagnosis  of,  347 

—  other  cranial  nerve  affections  in, 

346 

—  pathology  and  morbid  anatomy 

of,  347 

—  prognosis  in,  348 

—  symptoms  of,  346,  346 

—  with  third  nerve  paralysis,  845 

—  treatment  of,  348 
Hemiplegia  in  tumour,  202 

—  double,  from  ventricular  disten- 

sion, 2 

—  infantile,  50,  57 
and  convulsions,  297 

and  infantile  paralysis,  81, 370 

and  petit-mal,  298 

athetosis  in,  68 

contractures  in,  65 

convulsions  in,  61,  317 

deformity  of  skull  in,  71 

diagnosis  of,  81 

—  —  diseases  antecedent  to,  59 

epileptic  attacks  in,  73 

etiology  of,  58 

—  —  hemianopia  in,  66 
limbs  in,  64 

mental  deficiency  in,  73 

morbid  anatomy  of,  73 

movement,  disorders  of,  in,  67 

prognosis  in,  82 

speech,  defects  in,  66 

treatment  of,  83 

trophic  disturbance  in,  71 

Hereditary    cerebellar     ataxy    and 

Friedreich's  ataxy,  380, 384,  390, 

391 

—  tabes,    398   (see  Tabes    dorsalis, 

hereditary  or  juvenile) 
Huntington's  chorea,  263 

and  chorea,  254 

mental  alterations  in,  264 
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Hydrocephalus,  137 

—  contractures  in,  141 

—  convulsions  in,  140 

—  diagnosis  of,  155 

—  etiology^of,  144 

—  headache  in,  143 

—  hemianopia  in,  142 

—  in  posterior  basic  meningitis,  29 

—  in  tubercular  meningitis,  18 

—  mental  reduction  in,  141 

—  morbid  anatomy  of,  152 

—  paresis  in,  141 

—  prognosis  in,  157 
-  surgery  of,  158 

—  -  syphilis,  congenital,  in,  145,  158 

—  treatment  of,  157 

—  traumatism  in,  145 

—  vision  in,  142 
Hydrocephalus,  secondary,  146,  173, 

207 
Hydromyelus,  425 
Hyoscin  in  chorea,  2&J 

—  in  convulsions,  300 
Hypertrophy  of  pons,  218 
Hysteria  and  chorea,  245 

—  and  myasthenia,  463 

—  and  syringomyelia,  434 

—  and  tic,  280 

Idiocy,  amaurotic  family,  3,  97,  111 

Idioglossia,  289 

Idiopathic  muscular  atroi)hy,  465 — 
473  (see  Dystrophy,  muscular) 

Imbecility,  Mongolian,  333 

Infantile  panilysis,  357  (see  Para- 
lysis, infantile) 

Influenza  and  infantile  paralysis,  359 

Iron  in  chorea,  26() 

Jacksonian  epilepsy,  307 

Jewish  race  in  amaurotic  family 
idiocy,  113 

Joint  affection  and  infantile  para- 
lysis, 309 

Joint  disease  and  paralysis,  490,  491, 
492 


Joint   disease    and    pseudo  •  hyper- 
trophic paralysis,  490 
Jumping  malady,  279 
Juvenile  general  paralysis,  321 

diagnosis  of,  325 

—  knee-jerks  in,  322 

—  =   —  morbid  anatomy  of,  324 
prognosis  in,  326 

syphilis,  congenital,  in,  323 

—  -     —  treatment  of,  326 

— tremor  in,  322 

Juvenile  tabes  dorsalis,  398  (sec  Tabes 

dorsalis,  hereditary  or  juvenile) 

Kn££-j£kk  in  chorea,  235 

—  -  in    diphtheritic    paralysis,    437, 

438,  439 

-  in  Friedreich's  ataxy,  381,  384 

—  in  infantile  paralysis,  361 

-     in  juvenile  general  paralysis.  322 

—  -  in  juvenile  tabes,  400 

Lalling,  290 

Landouzy-Dcjerine  type  of  myo- 
pathy, 465,  466 

Landry's  paralysis  and  diphtheritic 
paralysis,  444 

Latah,  279 

Lelx»r's  atrophy,  351  {see  Optic 
atropliy,  hereditary,  351) 

Leprosy  and  syringomyelia,  434 

Lepto- meningitis,  7 

Levels,  the,  of  the  nervous  system, 
291,  292 

—  of  the  nervous  system  in  epilepsy, 

308 
Lisping,  290 
Little's  disease,  94 
Localising  signs,  concealment  of,  221 

—  —  diflference  between,  in  adults 

and  children,  222 

—  —  false,  220 

-  —  peculiarities  of,  in  childhood, 

221 
Lordosis  in  achondroplasia,  341 

Macular  changes  in  amaurotic 
family  idiocy,  112 
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Macular  clianges  with  mental  defect, 

115 
Main  en  trident  in  achondroplasia, 

343 
Mania  in  chorea,  236 

—  and  maniacal  chorea,  253 
Marfan's   method  of  lumbar  punc- 
ture, 22 

Massage  in  chorea,  260 
Measles  and  infantile  paralysis,  359 
Medulla  oblongata,  lesions  of,  189 
Meningitis,  5  ;  varieties  of,  9 

—  acute  suppurative,  36 

clinical  aspect  of,  38 

diagnosis  of,  39 

morbid  anatomy  of,  37 

prognosis  in,  39 

treatment  of,  39 

—  epidemic  cerebro-spinal,  40 
diagnosis  in,  42 

etiology  of,  40 

—  —  hiemorrhage  in,  42 
herpes  in,  42 

—  —  micro-organism  in,  41 

morbid  anatomy  of,  41 

prognosis  in,  42 

symptoms  in,  41 

treatment  of,  4^3 

—  gummatous,  44 

—  posterior  basic,  23 

blindness  in,  27,  29 

clinical  aspect  of,  23 

constipation  in,  28 

convulsions  in,  25 

diagnosis  of,  33 

etiology  of,  29 

fontanelle  in,  26 

head  retraction  in,  23 

hydrocephalus  in,  29 

injury  in,  31 

micro-organisms  in,  23,  29 

morbid  anatomy  of,  31 

ocular  symptoms  in,  27 

opisthotonos  in,  24 

optic  atrophy  in,  27 

paralysis  in,  28 

—  -  -  prognosis  in,  34 


Meningitis,  posterior  basic,  psychical 
state  in,  27 

pulse  in,  28 

pupils  in,  27 

respiration  in,  28 

spasm  in,  26,  28 

—  -  tache  cerobrale  in,  28 

temperature  in,  28 

treatment  of,  34 

—  —  vermiform  process  in,  25 
vomiting  in,  25 

—  simple  vertical,  35 

-  syphilitic  or  gummatous,  44 

—  tubercular,  10 

—  —  abdomen  in,  12 

—  —  age  in,  15 

—  —  brain  in,  17 

—  -  choroidal  tubercles  in,  13 

—  —  constipation  in,  11-15 

—  —  convulsions  in,  11-14, 298,  317 

—  —  cranial  nerves  in,  19 

—  —  delirium  in,  1 1 

diagnosis  of,  20 

emaciation  in,  14 

etiology  of,  15 

—  —  facial  aspect  in,  11 

—  —  general  aspect  in,  12 

—  —  grey  granulations  in,  16 

—  —  heredity  in,  15 

—  —  hydrocephalus  in,  18 

—  —  invasion  stage  of,  11 

—  —  lumbar  puncture  in,  21 

—  —  mental  perversity  in,  11 

—  —  mercury  in,  21 

—  —  morbid  anatomy  of,  16 

—  —  motor  symptoms  in,  13 

—  —  occlusion  of  foramina  in,  19 

—  —  ocular  signs  in,  13 

ophthalmoscopic  signs  in,  13 

optic  neuritis  in,  13 

paralysis  in,  14 

—  —  prodromal  stage  in,  10 

—  —  prognosis  in,  19 

—  —  pulse  in,  14 

—  —  respiration  in,  14 

—  —  Cheyne-Stokes  respiration  in, 

14 
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Meningitis,  tubercular,  speech  affec- 
tion in,  11 

spinal  membranes  in,  19 

Stacker's  sign  in,  12 

tdche  cerebrale  in,  12 

temperature  in,  14 

—  thrombosis  in,  18 

traumatism  in,  10 

treatment  of,  20 

tremor  in,  18 

tubercular  lesions  in,  19 

tumours  in,  16 

vomiting  in,  11,  15 

Meningocele,  spinal,  413 

Meningo-myclocele,  413 

Mental  disturbance  in  chorea,  235 

in  intra-cranial  tumour,  172, 

195 

Mesencephalon,  lesions  of,  186 

Microcephaly,  355 

—  operation  for,  356 

Migraine,    ophthalmoplegique,    345 

(see  Hemicrania) 
Mongolian  imbecility,  331 

and  cretinism,  331,  337 

and  syphilis,  336 

Monoplegia  in  intra-cranial  tumours, 

203 
Morvan's  disease,  434 
Movements,  disorders  of,  in  infantile 

hemiplegia,  67,  68 
Myasthenia  gravis,  458 

and  bulbar  paralysis,  458 

and  diphtheritic,  444 

electrical  reactions  in,  461 

hysteria,  463 

refiezes  in,  461,  463 

Myasthenic  reaction,  461 
Myoclonus,  266 

—  and  chorea,  271 

—  and  hysteria,  271 

—  and  tic,  272 

—  electrical  reactions  in,  268 

—  epileptic  attacks  in,  268 

—  mental  changes  in,  269 

—  speech  in,  268 
Myokimia,  266 


Myojxathy,  465  (see  Dystrophy,  mus- 
cular) 

—  and  infantile  paralysis,  370 
Myriachit,  279 
Mysophobia,  279 

Nebvss,    peripheral,     in     infantile 

paralysis,  367,  368 
Nerve-splitting  in  infantile  x>aralysis, 

375 
Neuritis,  alcoholic,  and  diphtheritic 

paralysis,  443 

—  optic,    absence    of,    in     certain 

tumours,  209 

in  anssmia,  209 

in  blood  states,  209 

in  kidney  disease,  209 

in  lead-poisoning,  209 

in  Leber's  atrophy,  853 

in  tumour,  168, 198,  209 

—  peripheral  and  syringomyelia,  434 
Night  terrors,  301 

aural  sensations  in,  303 

bodily  pain  in,  304 

fever  in,  304 

refractive  errors  in,  303 

sweats  in,  304 

vertigo  in,  303 

Nocturnal  epilepsy,  314 
Nystagmus  in  cerebellar  lesions,  194 

—  in  Friedreich's  ataxy,  384 

—  in  hereditary  cerebellar  ataxy,  392 

—  in  intra-cranial  tumours,  172 

—  in  syringomyelia,  421,  433 

Obstetrical  paralysis,  376 

and  congenital  hip  dislocation, 

379 

arm  affections  in,  378 

face  affections  in,  377 

lower  limbs  in,  379 

ptosis  in,  877 

*'  stemo- mastoid  tumour"  in, 

378 

Occipital  lobe,  lesions  of,  182 

Ocular  move^nents,  congenital  de- 
fects in,  349 
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Ocular    movements^    affections    of, 
in  cerebellar  ataxy,  392 

in  diplegia,  87,  90, 107 

in  hemicrania,  345 

in  tumour,  199 

(Edema,  perifocal,  in  tumour,  206 
Operation  in  hydrocephalus,  158 

—  in  intra-cranial  tumour,  214 

—  in  microcephaly,  356 

—  in  spinal  caries,  412 
Opisthotonos     in     posterior     basic 

meningitis,  24 
Optic  atrophy,  hereditary,  351 

in  Friedreich's  ataxy,  384,  396 

in  hereditary  cerebellar  ataxy, 

392,  396 
in  juvenile  general  paralysis, 

323 
tabes,  400 

—  neuritis,  168  (see  Neuritis,  optic) 

Pach3uneniugitis,  5 

—  cervical  and  syringomyelic,  434 

—  heemorrhagic,  47 

in  general  paralysis,  49 

in  scurvy  rickets,  47 

in  small-pox,  47 

in  typhoid,  47 

Palsies,  cerebral,  of  childhood,  groups 

of,  54,  56 
Paralysis,  diphtheritic,  437 

albuminuria  in,  437 

and  bulbar  paralysis,  444 

and  infantile  paralysis,  444 

and  Landry's  paralysis,  444 

and  myasthenia,  444,  463 

ciliary  muscle  in,  439 

cough  in,  438 

crises,  bulbar,  in,  440 

diaphragm  in,  439 

heart  in,  439,  440 

palate  in,  438 

sphincters  in,  441 

strabismus  in,  439 

voice  in,  438 

vomiting  in,  441 

—  family  periodic,  447 


Paralysis,  family  periodic,  articula- 
tion  in,  448 

—  cranial  nerves  in,  448 

—  emotion  in,  450 

exercise,  effect  of,  in,  460 

heart  in,  448 

reflexes  in,  448 

respiration  in,  448 

urine  in,  451 

—  family  spastic,  403 

— and  anterior  horn  affection, 

405 
—  and  disseminated  sclerosis, 

404 

—  and  juvenile  tabes,  401 

—  and  tumour,  404 

—  infantile,  357 ;  in  adults,  858, 365 
anaesthesia  in,  361 

and  diphtheria,  359,  444 

—  —  and  infantile  hemiplegia,  81, 

370 

and  infantile  scurvy,  370 

and  influenza,  359 

and  joint  disease,  369 

and  measles,  359 

and  myopathy,  370 

convulsions  in,  358 

electrical  reactions  in,  362 

electrical  treatment  of,  373 

—  —  epidemics  of,  364 

local  injury  as  cause  of,  365 

—  •-  massage  in,  373 

muscular  atrophy   as  sequel 

to.  364 

nerve-splitting  in,  375 

peripheral  nerves  in,  367 

reflexes  in,  361 

sphincters  in,  361 

tendon  grafting  in,  375 

tenotomy  in,  375 

treatment  of,  372 

trophic  disturbances  in,  361 

vascular  origin  of,  366 

—  juvenile  general,  321 
and  tabes,  401 

—  pseudo-hypertrophic,     467      (see 

Dystrophy,  muscular) 
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Paralysis,  pseudo-hypertrophic,  gait 
in,  467 

hand  muscles  in,  470,  471 

tongue  in,  470 

Paramyoclonus,  266 

Paraplegia  from  spinal  caries,  406 

myelitis  in,  409 

operation  for,  412 

—  functional,  497 

and  cerebellar  tumour,  499 

and  diphtheritic  paralysis,  499 

—  —  and  myasthenia,  463 
and  spinal  caries,  499 

—  from  intra-cranial  tumour,  203 
Parietal  lobule  inferior,  lesions  of, 

182 
Periodic  family  paralysis  (see  Para- 
lysis), 447 
Peroneal  form  of  muscular  atrophy, 
484 

and  infantile  paralysis,  488 

and  myopathy,  489 

and  peripheral  neuritis,  489 

electrical  reactions  in,  484 

reflexes  in,  484 

Pes  cavus  in  diplegia,  92 

in    Friedreich's    ataxy,   382, 

383 
Petit  mal,  311 

—  in  infantile  hemiplegia,  297 
Polioencephalitis,  chronic  and  myas- 
thenia, 463 

Poliomyelitis,  anterior  acute  (see 
Paralysis,  infantile),  357 

Pons  varolii,  lesions  of,  187 

Porencephaly,  50,  78 

Pravaz  syringe  for  lumbar  puncture, 
22 

Pregnancy  and  chorea,  245 

Progressive  muscular  atrophy  in  in- 
fantile paralysis,  364 

in  family  spastic  paralysis, 

405 

Ptosis,  congenital,  349 

—  in  obstetrical  paralysis,  377 
Puncture,    lumbar,    in    tubercular 

meningitis,  21 


Puncture,  lumbar,  Marfan's  method 

of,  22 
Pupils  in  Friedreich's  ataxy,  384 

—  in  juvenile  general  paralysis,  322 

—  in  juvenile  tabes,  400 

Rachitis  micromelia,  339  (see  Achon- 
droplasia). 
Reflexes  in  chorea,  235 

—  in  Friedreich's  ataxy,  384 

—  in  infantile  paralysis,  361 

—  in  juvenile  general  paralysis,  325 

—  in  juvenile  tabes,  399 
Retraction  of  head  in  meningitis,  23 
Rheumatic  fever  and  infantile  para- 
lysis, 369 

—  —  and  chorea,  242 
Rickets  and  convulsions,  295 

—  convulsions  of,  relation  to  epi- 

lepsy, 317 
Rigidity,  generalised,  86,  88 

—  paraplegic,  86,  94 

Salicylates  in  chorea,  259 
School  life  and  chorea,  245 
Sclerosis,    amyotrophic    lateral,    in 
children,  405 

—  atrophic,  of  brain,  77,  100 

and  tumour,  210 

Scotoma  in  hereditary  optic  atrophy, 

354 

Scurvy  rickets  and  infantile  para- 
lysis, 370 

pachymeningitis  in,  47 

Sinus  thrombosis,  116 

primary,  116 

secondary,  117 

Skull,  alterations  in,  conformation 
of,  223,  224 

Spasm  in  tetany,  455 

Sphincters,  affection  of,  in  diphther- 
itic paralysis,  441 

in  Friedreich's  ataxy,  384 

in  infantile  paralysis,  361 

in  juvenile  tabes,  400 

—  —  in  spina  bifida,  418 
Spina  bifida,  413 
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Spina  bifida  and  syringomyelia,  417 

gliosis  in,  417 

occulta,  413 

paralysis  in,  416,  417 

sphincters  in,  418 

Spinal  membranes,  affection  of,  in 

caries,  409 
in  tubercular  meningitis, 

19 
Spinal  meningocele,  413 
Stammering,  282 

—  treatment  of,  288 
Status  epilepticus,  299 

Stemo- mastoid,  hsematoma  of,  378 

Stocker's  sign,  12 

Strabismus  (see  Ocular  movements, 

affection  of),  87, 90, 107, 199, 345, 

349,  392 
Syphilis,     congenital,     in     juvenile 

general  paralysis,  323 

in  juvenile  tabes,  399 

in  Mongolian  imbecility,  336 

SjT)hilitic  meningitis,  44 
Syringomyelia,  varieties  of,  419 

—  and  haemorrhage  into  cord,  420 

—  and  hysteria,  434 

—  and  leprosy,  434 

—  and  Marvan*s  disease,  434 

—  and  pachymeningitis,  434 

—  and  peripheral  neuritis,  434 

—  and  spina  bifida,  417 

—  central  canal  in,  429 

—  curvature  in,  421,  433 

—  facial  affection  in,  421 

—  gliomatosis  in,  431 

—  gliosis  in,  431 

—  joint  changes  (Charcot's)  in,  424 

—  muscular  atrophy  in,  421,  433 

—  nystagmus  in,  421,  433 

—  pulmonary  affections  in,  436 

—  reflexes  in,  422 

—  serous  changes  in,  421 

—  tongue,  affection  in,  421 

—  trophic  changes  in,  421 

—  vaso-motor  changes  in,  423 

—  without  symptoms,  427 
Syringomyelocele,  413 


Tabes  dorsalis,  hereditary  or  juve- 
nile, 398 

—  and  cerebellar  ataxy,  401 

—  and  congenital  syphilis,  399 

—  and  general  paralysis,  400 

—  and  spastic  paralysis,  401 

—  knee-jerks  in,  400 

—  lightning  pains  in,  400 

—  optic  atrophy  in,  400 

—  pupils  in,  400 

—  sphincters  in,  400 
Tache  cerebrale,  12,  28 
Tay,  Waren,  3,  111 
Teething  and  convulsions,  295 
Temporal  lobe,  lesions  of,  183 
Tendon-grafting  in  infantile  paraly- 
sis, 375 

Tenotomy  in  infantile  paralysis, 
375 

—  in  pseudohypertrophic  paralysis, 

479 
Tetanilla,  454  (see  Tetany) 
Tetany,  454 

—  -  and  carpo-pedal  contractions,  454 

—  diarrhoea  in,  454 

—  gastric  dilatation  in,  454 

—  hand,  position  of,  in,  455 

—  spasm  in,  455 

—  thyroid  gland  in,  454 
Third-nerve  paralysis  in  hemicrania, 

345 
Thrombosis  in  tubercular  meningitis, 
18 

—  sinus,  116,  117 

Tic,  convulsive,  273,  276 

—  co-ordinated,  273,  280 

—  psychical,  273,  278 

—  simple,  273 

—  and  hysteria,  280 

—  and  sleep,  275 
Tics,  the,  273 

Traumatism  in  tubercular  meningi- 
tis, 10 
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and  meningitis,  16,  210 
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bedsores  in,  214 

■  convulsions  in,  170,  196,  214 

cranial  nerves  in,  199-202 

cystitis  in,  214 

delirium  and  mania  in,  193 

diagnosis,  local,  of,  211,  215 

giddiness  in,  172 

headache  in,  212 

hemianesthesia  in,  204 

hemianopia  in,  198 

hemiataxy  in,  204 

hemiplegia  in,  202 

localising  signs  in,  173,  211, 
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mental  alterations  in,  172 

monoplegia  in,  203 

nystagmus  in,  172 

ocular  phenomena  in,  199 

oedema,  perifocal  in,  206 


Tumours,    intra-cranial,     operative 
treatment  of,  214 

optic  neuritis  in,  168,  198 

palliative,  treatment  of,  212 

paraplegia  in,  203 

special  senses  in,  197 

speech  defects  in,  196 

supra  and  infra-tentorial,  166 

sjrmptoms  of,  167 

tubercular,  and  meningitis,  16 

ventricular  distension  in,  207 

vomiting  in,  213 

Veetioo  in  epilepsy,  310 

—  in  night  terrors,  303 
Vomiting  in  diphtheritic  paralysis, 

441 

—  in   intra-cranial    tumour,  treat- 

ment of,  213 

"  Walnut  "  brain,  100 
Whooping-cough  and     convulsions, 
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*1  Engravings.    5b. 
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Medicine 


Ulcer  of  the  Stomach  and  Duodenum.    By  Saxcxl 

FcHWiex,  M.D.,  F.R.C.P.,  and  W.  Soltad  Fhnwick,  M.D.,  US.    63  lUns- 
trations.     10>.  M. 


Cancer  and  other  Tumours  of  the  Stomach.   70 

Illastratifns,      10s,  (W, 

On  Carbohydrate  Metabolism,  with  an  Appendix 

on  tbe  Asaimilntion  of  Ctirbohydrnte  into  Prot«id  anil  Fat.  followed  by  the 
Fundamental  Principles  and  the  Treatment  of  Diabetes  diale^ically  dia- 
cuaaed.  By  Fbbobbick  W.  Pavt,  M.D.,  LL.D,,  P.B.S,,  F.B.C.P.,  Consulting 
Pbysiciftn  to  Guy'a  Hospital.     With  8  Plat*a.     6j.  net. 

The  Schott  Methods  of  the  Treatment  of  Chronic 

Diseases  of  the  Heart,  with  nu  account  of  the  Xauheiro  Baths,  nnd  o(  the 
Therapeutic  Eiercisea.  By  W.  Bezlt  Thorne,  M.t).,  M.E.C.P.  Fifth 
Edition.     Illustnited.     r».  net. 

The  Clinical   Examination  of  Urine,   with  an 

Atlaa  of  Drinary  Depoaite.  By  LrNDLBT  Scott,  M.A,,  M.L".  41  original 
Plates  (mostly  in  colours).     IGb.  n«t. 

Urine  Examination  made  easy.     By  r.  CAJim  ihkks. 


Rational    Organotherapy,    with    Reference    to 

Drosemiology.  I'mnalated  from  the  Eussian  Text  by  Professor  Ur.  A.  ( 
TOK  PoBUL,  Prcfessor  Prince  J.  vok  Tabchanojt,  Dr.  Alf  voh  Po»hi,,  J 
and  Dr.  P.  Wachb,     Vol,  I.     7a.  (W-  net. 

On  Gallstones,  or  Cholelithiasis.    By  E.  M.  Buock-    ^ 

BANK,   M.D.Vict,,   M,E,C.P.I*ud.,    Honorary   Plivaician    to    the   Ancoala 
Hoapital,  Mancheati^r.     7s. 

Obstinate  Hiccough:  the  Physiology,  Pathology,    \ 

.Hid  Tr(.Htuieut.     By  L.  y.  li- KM.-THseN,  M.D.Edin.    Us.  ' 

On  Syphonage  and  Hydraulic  Pressure  in  the    < 

Large  luteatine,  with  llit>ir  Bearing  upijn  tbu  Tceatuietit  uf  Const ipation,  \ 
Append ii' it ia,  etc.     By  Ralpu  Wisninoton  Leftwich,  M.D.     3*.  net.  ) 

Uric   Acid    as   a   Factor  in   the   Causation   of 

Disease.     By  Alkiakuer  Haio,  M.D.,  F.K.C.P..  Phyaician  to  the  Melrv>-      / 
poiitnn  Hospital.      SeTentb   Edition.     76  Illnstrationa.      Us,  net.      Uric 
(  AciJ,  an   Epitome  of  the  Subject.      Second  Edition.      2a.  lid.  nut. 

/  Diet  and  Food  considered  in  relation  to  Strength  and  Power  of 

'  Endurance,  Training,  and  Athletics.     Sixth  KdilK^n.     2a.  net 
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Surgery 


The  Operations  of  Surgery.    By  W.  H.  A.  Jacobson, 

M-Ch-Oion.,  F.E.C.S.,  Consulting  Surgeon  Guy's  Hospital,  and  E.  P. 
Rowlands,  M.S.Lond,,  F.E.C.S.,  Aasiatwit  Surgeon,  Guy's  Hospitftl.  Fittli 
Edition.     2  rols.    TTT  lUnstrnitioiis.    4Si.  net. 

Surgery:    its  Theory  and  Practice.    By  William 

J.  Walshau,  F.R.C.S.,  Surgeon  to  St.  Bartholomew's  Hospitjil.  Ninth 
Edition,  by  W.  G.  Spinceb,  F.H.C.S.,  Surgeon  to  the  Wegtminster  Hoapital. 
620  Engravings  (including'  24  Slciftgrama).     18s.  net. 

Surgical   Pathology  and  Morbid  Anatomy.    By 

Ahthont  a.  Bowlbt,  F.B.C.S.,  Surgeon  to  St.  Bartholomew'a  Uospitsl, 
nssiated  by  F.  W.  Akkbbwis,  M.D.,  Lectnrer  on  Pathology,  St.  Bartholo. 
mew'a  Hoapital.     Fifth  Edition.     106  Engrnvings.     lOs.  fid.  net. 

A  Manual  of  Surgical  Diagnosis.    By  Jamks  Beerit, 

B.S.Lond.,  K.K.C.S.,  Suri^^'U  h,.  anil  Lei'tun-r  on  Surger)-  at,  the  Royal 
Free  Hoepital.    Di.  nut. 

A  Synopsis  of  Surgery.  By  R.  F.  Tobin,  Surgeon  to 
St.  Vincents  Ilosiiitnl,  Dublin.  Si;conii  Edition.  Interleaved,  leather 
binding.    6j.  tW. 

Ovariotomy  and  Abdominal  Surgery.   By  Hahrison 

Cbippb,  F.R.C.S.,  Siirgifal  Staff,  St.  Baj'tholoniKK's  Hospital.  Numerous 
Plates.     2r,i. 

On  Diseases  of  the  Rectum  and  Anus,  including 

the  Fifth  Edition  of  the  Jatkspniau  Friie  Essay  on  Cancer,  Third  Eililion. 
With  Ifl  Plates  and  34  Illustrations.     10*.  Od.  net. 

Cancer  of   the  Rectum,   especially  considered 

"itli  ivgani  to  its  Surjjii'al  Treatment.  Jacksoniun  Priio  Essay,  Fittli 
EJitiun.     Willi  la  Plate.'!  and  seveml  Engmvings.     o«.  net. 

Diseases  of  the   Rectum,  Anus,   and  Sigmoid 

Colon,  By  F.  Swiskord  Edwasds,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark's 
Hospital  for  Fistula  and  other  Diseiiecs  of  tlie  Bectuni.  Third  Edition. 
102  IlluHtrationfl.     10>.  6-i.  net. 

A  Manual  of  Minor  Surgery  and   Bandaging. 

Fourteenth  Edition  of  Heath's.  By  Hilton  Pollard,  F.K.C.S,,  Surgeon 
to  University  College  Hospital.     260  Engravings.    ~s.  Hd.  net. 

Injuries  and  Diseases  of  the  Jaws.    Fourth  Kdition. 

Edited  by  HsNar  Pebct  D«*n,  M.S.,  F.K.C.S.,  Assistant  Surgeon  to  the 
London  Hospital.      1S7  Wood  Engravings,     14s. 


Clinical  Lectures  on  Surgical  Subjects  delivered 

at  Univtisity  College  Hospital.    First  Series,  llj. ;  Seeond  Series,  Us. 

An    Essay  on  the   General    Principles   of    the 

Treatment  of  Spinal  Curvatures.     By  E,  HEAltiliK  Bico.     Illustrated  by 
Pbolographa  and  Sketches.     5».  net. 


Surgery 


Anaesthetics 


The  Surgery  of  the  Alimentary  Canal.   By  Alphed 

Ehkest  MiTLARD,  JI.B.Loiiil.  Hod  B.S.,  Senior  Surgeon  to  the  Tictoria 
Infiriiinrj-,  Qlaagow.    27  Swantype  PUt^B  anil  89  FiBiireg  in  the  Teit.   28i. 


A  Student's  Handbook  of  the  Surgery  of  the  All- 

muntury  Ciuial.     U7  lUuatrations.     St.  (M. 


Abdominal  Pain  :  its  Causes  and  Clinical  Signi- 

liL'an™,     .Sfcuu.l  Editii.u.    7».  U.J.  net. 


Abdominal  Tuberculosis.  oTllliibtrHtiniis.    \2s.  M.  net. 


Clinical   Essays  and  Lectures.     By  Uowaud  Maksh, 

F.E.C.S.,  I'n,l'eascr  nf  SurK^'ry  in  the  Univeraity  of  Cnnibridjce.     26  lUiis- 
iratioQB.    7n.  OJ. 


Hare-lip   and  Cleft    Palate.      By    K.    W.   Mcukay, 

P.BX'.S.,  Surj^eou,  D.ivid  Lcivia  Northern  HospiUI.    25  IlluatnitiouB.    a». 


Hernia,  its  Cause  and  Treatment.    27  JlluBtiatioiiB. 

4s.  6d.  ui-t.  |i 

Modern  Bullet- Wounds  and  Modern  Treatment, 

with  Special  Ke^rard  to  Long  Bon^d  and  Jointa,  field  Apiiliantea  and  First 
Aid.     By  Major  F.  Smith,  D.S.O,,  R.A.M.C.    3s.  net. 


Surgical     Emergencies.       By   Paul   Swain,    IMLCS.,     ! 

Surgeon  tn  the  South  Devon  nnd  Eaat  Cornwall  Hospital.     Fifth  Edition. 
UH  Engriivings      lis  , 


Chloroform:  a  Manual  for  Students  and  Practi- 

lionerB.     By   Edwakd  Lawhie,  M.B.Edin.,  Lieut. -Col.  LM.S,,  Kesidency 
Surgeon,  Hyderabad.     Illustrated.     61.  net. 
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Neurology    ^    Urinary  Disorders 


A  Text- Book  of  Nervous  Diseases.     By  W.  Aldrbn 

TuBN«a,  M.D,  F.E.C.P..  Physiciaii  and  Leetxirer  on  Neurology.  Kiafc'B 
CoUeKo  Hospital,  and  T.  Ukaini>rb  Stewakt,  M.H.,  M.K.C.P..  AMUtant 
Phvaicmn,  National  Htapital  foi-  PanilyBis  and  EpilejiBy.     am  IlluBtmtions. 

Paralysis  and  other  Nervous  Diseases  in  Child- 

hooj  and  Early  Life.  By  J*me8  Tatlob.  M.D.,  F.K.C.P..  Pbyaician 
Nulional  Hospital  for  Pamlvsed,  niiil  Epilfiitic,  IJueeu  S<)UBrn.  74  Illaa- 
trations.     12.,  6ii,  not, 

A  Manual  of  Diseases  of  the  Nervous  System. 

BySiH  WiLUiH  E.  UowKiis.  M.D.,  F.R.S. 

Vol.  I.— Nerves  and  Spinal  Cord.    Third  Edition,  by 

the  Author  and  Jaukb  Tailor,  M,D..  F.R.CP.     isa  Engravings.     :6<. 

Subjective  Sensations  of  Sight  and  Sound,  Abio- 

trojihv.anilothur  Lectureaon  Dist-iiBesiit  tli<?  Xrrvuiis  Svstetu.  is  IUue- 
trations.     ll>.  net.  ai.ni> 

Epilepsy  and  Other  Chronic  Convulsive  Diseases. 

their  Canws,  Syiupti>uiB,  and  Treatmiint.      Suiond  Edilii.n.      lOs  W, 

The   Borderland    of    Epilepsy,    Faints,    Vagal 

Attacks,     ViTtijto,    Mit,rniino,    Sk".-p    Symptoms,    and    thfiv    Tifalmont. 

Text- Book  of  Nervous  Diseases  and  Psychiatry. 

By  (.'iiABLis  I.,  Dana,  A.M..  M.D„  LL.U..  Pn.^saor  of  Ntrvoiis  lUteaaos 
in  Cornell  UniviTsity  Medical  CoUfgL-.  SfV.'ntii  Edition.  ^Vith  8  PkK-a 
and  2C1  Text-fi^CL-H.     25>.  net. 

Selected  Papers  on  Stone,  Prostate,  and  other 

Drinaiy  Disorders.      By  Bbqimlld   Hakbibov.   F.E.C.S.,  Surgfcn  to  St. 
Fetor's  Hospital,     15  Ulustmtious.     6». 
By  E,  HuKHT  Fbsivick,  F.K.CS.,  Surgeon  to  the  London  Hospital. 

A  Handbook  of  Clinical  Cystoscopy.    31  I'lates  and 

l-M  Figures  in  the  Text.      ISs,  nut. 

Atlas  of  Electric  Cystoscopy.    ^4  Coloured  Plates. 

21  s.  net. 

The   Vaiue  of    Radiography    in  the  Diagnosis 

:,iul  Ti-eatijirnt  ..t  I'linavy  Stonr.      With  W  I'laU'S.      10s.  (k(,  net. 

Obscure  Diseases  of  the  Urethra.     i33  Iliustratioiis. 

«..  tut. 

Obscure  Diseases  of  the  Kidney,  the  Value  of 

Ureteric  Meatosoopy  in  their  Diagnosis  and  Treatment.  11  I'hitfS  and  -13 
Figxuteinlhe  Text.    6s.  6d. 

Operative    and    Inoperative    Tumours    of    the 

Unu.-u-y  BliuUiT,     Sit  Illuftnilii.ns.     os.  iilI. 

Tumours  of  the  Urinary  Bladder.    Fasc.  I.  5*.  tiet. 
Ulceration  of  the  Bladder,  Simple,  Tuberculous, 

and  Miilignnnt ;  a  fliiii.iil  Mudy.      llluslialoa       ■',. 
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Midwifery        ^        Gynaecology 
Medical  Jurisprudence 


Manual  of  Midwifery,  including:  all  that  Is  likely 

to  be  requii'ed  by  Studeota  and  Practitionora.  By  At-Tincu  L.  GALiBis, 
M.A.,  M.D.',  F.E.C.P.,  Consulting  Obstetriu  Physician  to  tluy's  Hospital. 
Sixth  Edition.    329  Engtavings.     lit.  net. 

Manual    of    Midwifery.      By    T.    W.    Euek,    m.d., 

C.M.Ediii.,  FJt.C.P.Lond.,  Obstetric  Pliysieittn  and  Lectiu^r  on  Practical 
Midwifery.  Charing  Cruss  Hpspital.  Second  Edition.  42  Plates  and  234 
lUiisti-itiooB  in  tho  Text.     V2i.  6d.  net. 

A'Siiort  Practice  of  Midwifery,  embodying^  tlie 

Treatment  adopted  in  Che  B«tunda  IftapiCal,  Dublin.  By  Uekrv  JsLt-ETT, 
M.D.,  B.A.O.Dub.,  Gynas.'olugUt  and  tfljatutrical  Physitiau,  l)r,  Steuvena' 
Hospital.     Firth  Edition,    20U  lllustrationB.     IOj.  6J.  not. 

A  Sliort  Practice  of  Midwifery  for  Nurses,  with 

a  Glossary  of  the  Medical  IVnus  uaed  in  thK  Book,  and  tUw  KegTiiationis 
of  the  C.M.B.  Thml  Edition.  ((-Coloured  Plates  and  IM  Illustrations. 
lie.  Oil.  net. 

A  Manual    for   Midwives.     By  C.  J.  N.  Lonukiugk, 

M.D..  M.K.CP..  F.li.C.S.,  Eiaiuini-r  CfUtriU  Midwives'  Board.  3  Plates 
Bnd47  I lliist rations.    3<.  Od.  ncl. 

A  Short  Manual  for  Monthly  Nurses.     By  Charlkb 

J.  CuLLiNUKouTH,  M.D.,  F.lf.C.P.,  OliKU-'tric  Physician  to  at.  Thomas's 
Hospital.     Sixth  Edition.      Is.  Bd.  net. 

A  Text-Book  of   Embryology.      By   F.  n.  Baii.bv, 

A.M..  M.D.,  Adjunct  Professor  ot  Histology  and  Embryologj',  CoLege  of 
Phyeii^iaiia  and  Surgeons,  Coluiuhia  University,  and  A.  M.  Milleu,  A.M., 
Instrutlor  in  Histology  and  Embiyology,  CoUe|f«  of  Phyaicians  and  Sur- 
geons, Columbia  I'niversily.     515  Illust rations.    21i.  nut. 

Diseases  of   Women.      By  Alcked  L.  Galabin,  M.A., 

M.D,.  P.R.C.P,,  Consulting  Obstetric  Physician  to  Guy's  Hoepitol,  Sixth 
Edition.     2S4  Engravings.     His.  net. 

A  Short  Practice  of  Qyncecology.   By  Hkney  Jkllktt, 

M,D,.  B,A.O,Dub.,  Gyna-cologist  and  Obstetrical  Phyaifian  lo  Dr.  Steevens' 
UM»pit;d.    Third  E<iition.     31U  Illustrations,     l:J«.  tkt.  net. 

Outlines  of  Gynaecological  Pathology  and  Morbid 

Anatomy.  By  C.  Hubert  Roebbtb.  M.D.Lond,,  Physician  lo  the  Samar- 
itan Free  Hospital  for  Women.     151  UlUHtrations.    21b, 

Lectures  on  Medical  Jurisprudence  and  Toxi- 
cology. By  Fbeu.  J.  Smith,  M.D.,  F.B.CP.,  F.lt.C.S.Eng.,  Pliysidiui  to. 
and  Lecturer  on  Forenait  Medicine  and  Toiicologj-  at,  the  London  Hospital. 
Second  Edition.     Hs,  (}d.  net. 

Medical  Jurisprudence:  its  Principles  and  Prac- 
tice. By  Alfhed  S.  TAvton.  M.D.,  F.E.C.P,,  F.B.S.  Fifth  EiUtion.  by 
Fbsb.  J.  SuiTB,  M.D.,  FK.C.P..  Lecturer  on  Medicine  at  the  London 
Hospital.    2  vols.    39  Engravings.     30s.  net, 
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Nettleship's  Diseases  of  the  Eye.     Sixth  Edition. 

B«Ti«ed  and  Edited  by  W.  T.  Hdlhes  Spicbr,  M.B.,  F.BCS..  Ophthalmic 

Surgeon  to  St.  BartbolomeBr's  Hospitsl.     Ifil  EngrHTingH.  .Si.  6d. 


Medical  Ophthalmoscopy  :  A  Manual  and  Atlas. 

Fourth  E.lition.  By  Sib  W.  K.  Gowbrs,  M.D.,  K  R.S..  and  Marcus  Qukk. 
M.B.,  P.R.C.S.,  Surgi'cm  to  the  B.>yal  London  Ophthalmic  ilnspital.  Auto- 
type Plntes  nnd  Wuodcuta.     Hi.  net. 


Manual  of  Ophthalmic  5urg;ery  and  Medicine. 

By  W,  H.  H.  Jebbop,  M.A  ,  F.K.C.S..  Senior  Uplithalraio  Sui^eon  to  St 
Bartholomew's  Hospitnl,     Second  Edition.     H  Plated  and  155  other  Illiis- 


Refraction  of  the  Eye:   a  Manual  for  Students. 

Uy  GusTAVus  UABTBirniE,   F.R.CS.,   Surgeon  Ui  the  JJ-jyal  WeBtnlinstet 
fiphthalink  Horipitnl.     Fouileenth  Edition.     IDH  llhistrations,  nlso  Tesl> 


The  Ophthalmoscope:   a  Manual  for  Students. 

fifth  Edili„ii.    us  lllu6lr..(ii-iis  atrI  (  riiil.'s.     l>.  ii.'t. 


Diseases  of  the  Eye :   a  Manual  for  Students 

and  Practitioners.  By  J.  Hksbket  Parsons.  D.Sc,.  M.B.,  B.S,,  F.E.C.S.. 
ABHislanl  Ophtlialmic  Surjffon,  Uuivereity  Colki-e  Hospital ;  Assistant 
Surgeon,  Hoy al  London  (MocrfielJe)  Ophtlinlniic  HoBpitul,  aU8  I]lUBtr»- 
lions  iind  15  Plates.     1(1*.  6d.  net. 


Elementary  Ophthalmic  Optics,  including  Oph-    ;. 

thai  111  usi'opy  wnd  Ifetinoacopy.      I3R  lllusttntions.     lii-  OJ 


Royal    London   Ophthalmic    Hospital    Reports. 

By  the  Medical  and  Sur^icnl  St^iff.      Vol.  XVII,  Part  111,      Oa.  net. 


Ophthalmological  Society  of  the  United  Ktng^- 

dom.    Trannaetious.    Vol.  XXVIIl.     K's.  tW.  net.     Also  in  Thn>e  Faacii-iili 
at  ii.  net  each. 
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Otology  ^  Paediatrics  ^  Dentistry 


The  Labyrinth  of  Animals,  including  Mammals, 

BtrdB,  Beptilea,  and  Amphibians,  By  Albrst  A.  Qkat,  M.D.(Gbu.)> 
F.B.S.E.,  Surgeon  for  Diactuos  of  the  Enr  to  the  Victoria  Infimury, 
GlaagoK.  Vol.  I.  with  31  St^reoaoopie  Platoa.  21i,  ut-t  (including 
Stereoscope).     Vol.  II,  with  45  Stereoaeopic  Flutes.  3Sj.  net. 

Some  Points  in  the  Surgical  Anatomy  of  the 


Diseases  of  the  Ear,   including  the  Anatomy 

and  Physiology  of  the  Orgun.  tp^ether  with  the  Treattneut  of  tlie  Affections 
of  the  Nose  and  Piiaryux.  By  T.  Mark  Hovbll,  Senior  Aural  Surgeon  to 
the  London  Hospital.     Second  Edition.     12i<  Eu){r»Tinga.    SU. 

The  Diseases  of  Children.    By  James  P.  Goodhakt, 

M.D.,  F,R.C,P.,wid  O.  F,  Still,  M.D..  F.R.C.P..  Profeeaor  of  tlie  Diseiwes 
of  Children,  King's  Colleue.     Eighth  Edition.     ISj,  ftl.  net. 

The  Wasting  Diseases  of  Infants  and  Children. 

lly  Ei'NT.vi'ir  SiiiTH,  jr  U,   F.IU'  P.      SUlh  K.lili.iTi       <:.<. 

On  the  Natural  and  Artificial  Methods  of  Feed- 

mtf  Infants  and  Young  Children.  By  Edmund  Cai'TLET,  M,D„  Physician 
to  the  Belgrttve  Hospital  for  Children.     Second  Edition.     7*.  Od, 

Your  Child's  Health:  Medical  Notes  for  Mothers 

and  Tenchers,  School  Xiii-sfs  iind   Hwilth  Vjeifi's.      Hv  John  Uklmhuaw, 

M.D.,  B.S.d^.nd  V  2t.  lyi-  nt-t.  Health  Talks  about  Children.  Is  net. 
Eye-strain  and  Eyesight,    i^.  ii<'t 

Dental  Anatomy,  Human  and  Comparative:   a 

Manual.  By  Chaeles  S.  TojiK'i,  M.A..  F.R.S.  Sirth  Edition,  awi  En- 
graving.    12s.  6J.  net. 

A  System  of  Dental  Surgery,     By  Sir  John  Tomes, 

F.R.S.  Revised  by  C-  S,  Tomeb,  M,A.,  F.K.S.,  and  Waltkb  8.  Nowetu, 
M.A.Oxon.     Fifth  Edition.     3IH  Engravings.     I5s.  net. 

Practical   Treatise    on    Mechanical    Dentistry. 

By  Joetpu  Richabpdon,  M.D,,  D.D.S.  Seventh-  Edition,  rovised  and  edited 
liy  GeoEoji  W.  Wakbin,  D.D.S.     090  Engravinga.     22). 

An  Atlas  of  Dental  Extractions,  with  Notes  on 

the  Caujea  and  K*^!ief  of  Dental  Pain,  By  C.  EnwAKD  Wallcb,  M.H  C.S  . 
L.E.C.P.,  L.D.S.,  Assistant  Ilentnl  Surgeon,  King's  College  HospitaJ.  'With 
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A  Manual  for  Hospital  Nurses  and  others  en- 

gaiied  in  attending  on  the  Sick.  By  EowARr  J.  Domville,  L.R.C.P.Lon.i  . 
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